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j *KjLII 

Axa. uJ 

♦ s/ »• 



Jlj-dJI imn.i 

DjJblijJl 4 jcoL> -dujuJuJb 4 jJS 


^oJUJI dUal9j)l 3 ^wJOj j^9 tdUdJ ^JjO-uuJIj ^LuJl 4£'Lu^ 3 ^oJljJl 3 4 JL 0 UJI cSjiDl ja 7% (jljo> (J^oou 
oUj3duol (jl9 I JJb .JjuJL) < 1 SLlLoJI 4la-uJ^I (J-£ Ij^Jujo j j)jd (jjJdjj 10 (JI^J^ OtTjuJlj dl/9^1 3 JU 0 <-i-uc> 

I^ULuuJj I-£15JSj (JA-ulpoj 3 >-Ldj)l l^jbl £9 jJ cSj-^*^)! 4jc>jJjdSx)l oLulSjJIj ^ Id-U-y^j)I s-ISdJl 3 jo>^)l oUUaiJI 

.4jdjJj>- SjOjj ^cXSjl) L$JJl ^^LuJlj oUUdjJl joJIx- 3 4da j\SSj j\5J 4 ujL9jJI 


(3 % 3.6 &jd-9 (Jd^uao 4jjliLo ,4juybLoJl 4 JD- 2 JI JjixJl J^J> IjjJuuj Uii9 IX 4-uuUJ 4 juoJUJI s-LuJI ic-Lu^ Ocoj 
3 4ujIj 4 JuaLxU (3dUal9^l ^dildJl (JUj>I jl <4jdji)l 4uc>Ldj)l (jl9 IU& juaj .d^ujL) (^oJUJl dUaii^U % 2.8 J <£di*bJI 
< 3 -uo .1945 dJuo 4^-jjjJlj £d-*bJlj 4jj^cl)l SjUo 3 4jUJI 3 1500 4jluUJ 4uc>Ldj)l Ouxi 44 jj15uJIjj .^LuJI JUc jo 
3 U>jJjdSi)l ^Ij 3 cjuujI jasu ja (JUj 3JI oULu^aJI jaSI 30 5 o>lj 06 oULdojJl <jl jjb oUJJ cuLuujj)! ^jfcl 3^0 <jl 

Sdjd-PcJl OLdiLUl 3^ (3 U * ^ L9 (°JUJI 

^J^)! ^oJjcUI ^Id 3 cjuu>l (jlS olj olS^uJJ 4 -uudJL) s-d-JI 3 ULuj 33^? ol 3^°^ s-LuJI JUc^o 3 4 l}dj>JI oLuJLJI dUuLC'l 
.49^jUoJI oLcj^duoJI oU& (3 Ov9jJlj JUD d^USjaSI JwooJI Jou> 3 3ldcLuo JlloS^L lU^^)! ^ISdJlj 
4JUL5JI ^Ijx 3 )l 3 djooiaJlj cLuJI 4 cLu^> 3 jjgUll 3 3jo>^Jl oULu^JI 3 OjjI 3JI ^LlU^>^)I ^ISJJI JjJL> oldj dij 


.4u-ybUJl 

4jl9jIuJI jojLuuoJJ ojUUcill ^Uj^\jcuoJI 4jUoo jjb 0 )ULuoj)l 3 3 ')*U^JI ^ISdJl 0)Uld3ciuoj) ij\^-uJI 4Jjuo^)l doSj 
(j-odd^o (j^oj jc>^) £jLr*uo (j^° j\ju-o-JJ 4u-uOjJI 0 )ld->jJl ^ldjj /\juuuJ I 3 jU ^oJjo £-uUl. uO j^Lu^UI *SjJI cjl 
30 oULoj dj^j^o JJl ^Lo U-dc Jj-^ipJI ^cj>LJIj SjjcuuoJIj 4-ujjjdUI ^jjLuuoJI 5oL)j <JI 3 djj <dJJdj .jj>5) 


.3^1 ^ 0 UU- 5 l)lj j\JL-uuUl 4 jDoO 3 4SJ-UU0JI O) jldj)l 


Jpj9 J-^b9l oDbji 30 ^o-CjJl (JU dcj^bjudl 4jolj^oJl 4DU5JI oUjj^axJl jjUcX) 4^o3c-*b)l jojLuuoJl ^oJbjoo 3 Ubjlj 
S-Lo 4 jUSi)I OlJjUcl) judjJJ OUjj-uuoJI 3 4jOLLU^jj)l 4 j0^2jJI OlSuuOJl ^ld-bcjuujl 3^ Ll& (J-^J .^Jj-uuoJI ijldj) 
^ld-bcluol jooJ Cuaj> .j_jjLduoJl 3j^d-oJ S^LflSJl 331*0003 d-5jJl ^JJJ ^/^oJl ( 0 J>J> Jjuo 4jO>)L>3 4jlU>U J^oIjX- 
j_jLuuoJJ 4jlx9Ij 4u1oj JjI do> jj^oO) 4jjjdl)l ^dLodJl 4la-uj|jj 4iaia3c^oJI ^L^l)j)lj ^d-Jl ^C—jljj jDo 4 jlScjjLJI oULuJI 
^dbuuO 63 -ULJl (JjL5uJ oLUUOuuoj oUL>j oldjuoj d)Lo-C JA oL^/yaxdl oULo ^Js- Juolu Ub)lj ,4 jlU5u-uuoJI 
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Jj*JI (J)j-b ^[/b9l Uhjl J 0[/P0^) <-_jLuu>I JjJj^oj L&J-C-jja J-L9 4 jl9jAoJI 4iJ&dl (j£> l3[/Pcj^JI jJjj (^LuyaJl s-lSjJI 
Cjl/\^'Lo)l jl ^J^duoJl SjLu/-^ (^^L*J 4 -l-ujIXjoJI (JjLpcJI JULXl) L-ibJ!^l)l j£- (^/JjJj-uuoJlj ^J^duuoJl jjJ-£ 1 ^ yOjS'J 
Ux> .jSyuu J (0-^19/joo &jLjj JjJjjJl ^juoJl^oj ^^LuuoJl jjJ-o OljL^o (JA-u/-pcJ ^Js* (^'L-b-^^)l ^ISjJI Jl^LuJ LoS. 4jJj0jJI 

.^5 j-ua^oJI (OjlLuO £_J/uO jooJ ^CJJjJ 4 j>cuJjj .^jUuuoJI ^ SJjJj^JI JjIj^oJI (w-ojJj ^Js* 4ijJLLuO (^$jJl CU9jJl (jja JJLSj 

CjLojJjco 4j>J^oj ^IJ3cjLu>Ij t^jJjjJl jouuo-^ajJl (J^U> ja ^UoJl (Ouuo-*aJ (^UyaJl ^ISLaJJ oLoIj3cjLu>I jj-^-Lj ^oj 
JajJa3cJ s-UJlj 4 -uj JJl^JI (Jbto ^ ^jAujj Jl^oJJ lSJL) (JS^ jUj^)I 4jO^L ^jLoJJI 4^ojL9 4uLoX- (J-Jl jouJ ^LuJI 
^L^aJl £&jJl oLIJ3cluo^D O^bcJl (Ojbl jji .Jil Ov9jj ^J-cd S^LiSo 4 juLpCJI 4jJuJIj (JUoJl Sjblj ^LAjIj (Ouuo^ajj 
4-u>JA^Jlj 4 jjLojcoJI 4-uoJJl^JI Jalaj> SUIj-o Jl jbo^l 4 jO^L ^jLojJl ^Lpcj do> <oUuLoJl ^Lo (Ojuo^joj J^juUpcj 
^ jLojJl ijbjlaj (3J-C- (jLo-*b ^ (^£J-pd)l (J^oSj ,4jJjcoJI (jjj-flJl 4la-Ajl JuuJLuJj Jjlpc^jJIj 4joLj^SJIj 4jSjoSjuoJI 

.^jiajcJl L^yb^o j-o 4 jCj 3JI (3j-iJl (jja 4iJb3ooJI 

L>jJji5cJI j-ojJaj (j, jijJI 49 ^>LojJI oS/dJI ^IjAoJIj ^UJIj oULdo^II i^Luyo (J jl>5JI <-_jUc-^I ^Js- 4jL^jJI 
Jj-^jJL) oLuojjlj3Jl oAJb jjjiaj (JuuCi (J-Jl olS^SJl ^o-COj j-jjUluoJl (J ^Luy^Jl ^ISjJJ ^l J3clu>l jjjiii L^Juoj 4l;J-pJI 
jojLluoJJ S^CoLuo jjjJlj S/lLuoJl OjJIScJI (JJLfljj ijdluJl £LUj>JI (JjJ-Sjj 4joL1o^)I j_jjLluoJl (3 4jc>Ldl O^Jooo ^Js*\ Jl 

.4Jb>ca ^) 4 joT [0 L^oLpcj>I 0^}Lc>Ij 
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GAMIFICATION 


uLSdJI Jila Ja fuLlalll gi 




dfuilimJI ixijjSLoJLj JaLdlaill «■ uilhJI 

. ulAllll Jild Jxi 


pi Im j nr 

Loljl jJuXx) 



Gamification of elearning & Gamification in Education & Gamification Design : 4d y* 


4-u>JJo^Jlj 5 jLo,jl)I) AEC (JwoX- j\-uj ^ (^>SjuaJ Jj^d 1^1 <—JLdl ^ lJ^ju (BIM) s-Ldl oLojJLlo 4j>LoJ jl (OjuJI 

U <Jjl 0^> 4(J 4-*-uuJb 4 xLojd jJb (OudL (Jo^JIj .AAJLLplxJI (oLuS^)! ju juoljJI (Jjlxl)l bl}^0 Luiajo (JjluSuJIj 
^oJauJ bUJl 49 jjJI &J-& <j^J .OjuJ ^ujsxjq jl JjuxC- jl JojL> 4j>uLoJu (OjJI Ll9 <(^Lol L-uc>^o 4^oux*al CUiS" 

^jja 4-uuU^oJl 49 jjuoJL) JiliL>^)l jo^J^oj uu^LLdl <jl ^ybjj OL>J^)l9 <<LLuj^!lj 4 jjLojcoJI Oljl^oJl <j^o jLSJl l^juo 

.C-jLd^Jl J^iL> 

<L<^L>JI uuLd^)! Jjb ^L-iJjdl £j>Lij (jl (jSUj oLujcOloJIj 4j>JLo^)L) <L^>Ldl uuLd^)! cdS' ISI :S)IJ-co ^jlaj Ljx-uj 

(jjJjJl JuOo (J^>l3dl mij jl oljLuuoJl JJ>Lu Sl^oJl (3jiL>J 4*2l3dl L-jLd^Jl Jjfcj ^(OjJjcJI JJ>LuJ (jl (J^OJ ojSJL) 

S'JiliijJlj 4pc^aJl JX-lj3 4-ujLo-o jj>Luj 


:Gamification oljjoSIjI 


Ol^Luoo (^ ((w-odJl JX-ljJj l (jpj->^)l 4-uu9LoJlj l ialijJl (Jjc>-uU (Jio) l^LoC oldlj 4-odJl jyo\j£- (j^udaj 
JSLuJI (Jo ^ (^^Jj^OuuoJI 4 S 3 LL 0 J 4(0jJLcJIj (°!iL^)lj JUc^Jlj (jpj-uuJIS"uuLd^L) 4ia-dJjD j\& cSjj>I o^JUloj 
(Jx-Lj 5jLj jJfc 4-odJl (OaJblLoj (5 ^Lu° e3*i^ (j^° OJ-£)lj ^Jj-flJl 4^oJkLuuoj J^lflj SuLjj tSjJ-Pco OlJJbl (^uipdj 
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(^^•Loj)! <wxt^-L y^o (^JjI ^y&jpsu\s t 4ff)L u/-*oJIj Lx^txij^ I^Jlpcj j \£I c!jUJI j\9y*j j>o j^pcj-auoJI 

j^Sl 4 jx£j OjJLojo jUUbjjJI (jl 4juybbj oUjL-uuo fUj LoJJlC* (j^Jj UjIj (JJJLo (jJLS^O (JaJLoLlU 

y*9 (Gamification) (JUojj ^cojioy&j Nick Pelling ^jiUl 2003 fU J .4 jJuJLoi)I 4ijjIaJI ^ J 6 \ 

.(Ludification) tioJ ^jJIj (Game) y* <31^ jlWw 

? LLojI L^Llpo j ojLJ jll jyo c5JJI Lo 

(points) L^oxpcj ^jJI J^LSJI 
(level) 4 JL 2 J c 5 jJI ci^i^oJI 
(Leader-board) q^> 5)I o^jUI ^iLyjj 
(Challenges) a^JJI J dJjLSJ ^jJI oLjj*x)I 
(Rewards) L^So jJI LIj^JIj jjljj^JI 
.(5j->*^)l j^jjUxJI (jja oJJ j ... (Badges) jjUol oU5j> LoJS"L^JL ui (j-JI b^JI jl 4^-uoj j)l 

S (ojlUjJI J Gamification Jl ^lji U 

jOt^oJUj jJ jLuol (3 4jjj?dl JuoIS" oojUaJl ^Juo 
jjO-uuJI jjlJJ) joJUjJI ^Js* ^&)Uj>cj 
4juyb[/L9^)l oLl^pOJI ^IJSO-oIj joJJcJI 4^Juo 
4juJLo 0 L 0 IS 00 I (5l OjJi cSj-^J ^JjUloJIj UaScJl (J 4jjj>Jl ^jiuoU ^uoojj 
4juuojjJI (Jj-^aiJl (^ ^iDlj 4 jOoJI SjbjJ y&jA -)l 4Ac«Lbjo 
4 j2JLlSlo 4juojJUj (JjLoj 4la-uol^j joJjoJI 
(J^ojl)! (jjalajJlj 4 jol9IjJI SLpcJL) joLjoJI Ji5Jj 
ojjLiaJJ fL^oJl (jja DJjJ^lo j>£j 4 -ujoLuo 4c>jjxplo j\9jJ 

joJUjJI 4LIJJI ^jl9IjJ oLuuSj) uojUaJl fL^Jl 


4jlLojJI 4JLoj)l ^oJ&l 



jj^cjJJI jl oLlx^oJI 

(jSLo j0uU0-^2J (^ I4JL uUbU 'Sj\pS ^UUJoJuJb jJLjb 

Lo»-ujlPCjO (^njLoJI 

j) (JLuoJl (JjlA-uO (J^ 44jL-uoIj ^A^) L^oJjU (jjJl ^Ojl&UloJI 

<4Xojj)lj 4(5 ^UjJI j^icJlj <ojJSCiuoJI Jj> : j ^>Jl 
* jo^uo-^ajJlj 4 4 jjLojcoJI 4-uoJJl^JIj 6 OLi^jJJ jJ3 

...j tlSLolSLuoJlj 

ojio (O^uo^iU^ jj^x^I:B ond Bryan Digital 

pljAj>5 (j^ujL ojloJI (jj-uoJJ l^oJJ OJ^luoJI 4 SJLowoJI 
^(j^Lla-juuoJlj jji^-UjJlj (j>oo-* 2 oJ [3 4juoijJl LlbLojJUoJl 
ojLaJuoj)! (j^o Hjj (jl^o c 5 l (3 0L0J3JI ^Jibj 

OJ^>3 4 jOuJI j^o (^J-C- .BIM J^UJj (JS^.3 4 jjUjl)I 
i^Lybl JJX> (J^-uol ^JUy^J BIM jo^Uju L)l 4 JI^JI 

.4jlLc- OjjcJl ^uoastJl ^oIajLoJ (j^oJ j^uS> 
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oUjLud L>wUj o' Bond Bryan Digital J jjoJI <Rob Jackson 

OjjUal>^)l (j^o 4 JL 0 IS" (^£ybj3j 4 jul5jL)I oUJLU^ajJI ^j^o j\i5Jl (3 £j^j-)l (w-U-uJ ^4^-v^ 4 jx^o oI5" c5^U j^ipc-uJ 

(jJl O^i^-uuoJl Jj> |QJ 4j^J ^buJlj j<>juo^il)l 4 jJLo^ (J L-oi Sdj>lj Ojjo 4j^Lx£ ^ OOdl (jl <^Jj 44lijXo 

.BIM (3*J^ J^U- (j^ 5j^o oli I^jj^Ijj 

<BIM JjIj 3 jl^Ji^ 5dj>lj 4-^>ji ^Js* J^apcj <8 wXj>Ij 5jjJ OjfjLij ojJJI s^Lx*JJ 4-uuJJIj 4j! ULuyhjj 
(O^xJl (jja JL& (wuXOj «.o[^o 5JX- jl 5 wXj>Ij 5j^o (Juo JjuojJI (jl5 dj-uj <£cjLuJI J^hS\ (JJ^j^>> <iJJ5 ^o 
6 J 2 JL 9 5Jj>-Ij 5jo (Jj5)LuJ cX 9 (jjJJl lJjJj^) 4-uuuJL) 6^jj-uuJl ^t-L) Jjl 9 - BIM *-Xjlji) Ij a^9 (Jj-ua5L>- s-^LqX' (j! 4 jUJJ 
jjj?d (I iy>- 30 0^0 Ji5l) 4 JLJL 0 oj-ua5(j> j-*bj .LEGO ^Ij-puoIj - ^uxpJI l^o^iu iibjlaj BIM £j*i 45/LJI ojji 
4^jjxpuo (j^o 4 jLsHj ^13 Jlio (o|j3ciuolj jLu^)I 4jJ^j ^jLojJI SjJliL) Ijlo 6(j>3i)l Jju^>lijJI ojJj <UJL5L) BIM 4jLo^ 

.(jujjL ^jLl 4 i)jj>JI ^LiJI (j-o J^JI (jJ^ 43^o < 3*9 ^Villa Savoy J LEGO 


LAB-BBD-O0-ZZ-M3-A-0QO1 _Lego Archiitecture meets BIIM.plln 


Select 

^ m 

□esign 


r-. Civ ^ * ► 

r*n 1 . GF Gnoundi Floor 


^ 3D / All 


o a 

^4Ss 

R ca 


□ocument 

-0- 1 ' 2 

A. k A1 

O £Z1 





^ [a 3 Q± ^ ^ ^ * Q +Q]Q£. 


Click an Element or Draw a Selection Area. Press and Hold Ctrl-«-Shift to Toggle Element/Sub-Eleiment Selection., S 1 


THE LEGO*ARCHITECTURE 
IDEA BOOK 




AUCE FINCH 



LEGO :jj^JI Architecture ^LL yo LEGO teyos** 
shop, Villa Savoye 

SjLjJI jjtcjJDI ^IiJ3cujI (j£- iwjLS" l)Luj> 

The LEGO Architecture Idea Book: 1001 Ideas for" 
Brickwork 

Siding, Windows, Columns, Roofing, and "Much, 
Much More Book by Alice Finch 
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Cities: Skylines 4^*J 

<U^vjlyyhJl pLjJ ((jlaLuoDl jOjluJLj ^jjjj (OuL> cAjjJuO ^UjU (w-^}Ul l^J-9 4jJj-9 ^*J (J-£ SjLlC' 4-oJJl 

t4pc^aJlj <l)l^-uJl jjx)J <4u)lj^oJl (1)1 U^2jl c-^^Dl .4L)J*JI (J JDLJI JJUoj s-Ljj (^LoIjJI oLoJ3JIj 

lj^\ij JJjjJl 4ff)U>- (j^ijjJ ^Lybj-yhJlj (OLuoJlj 4(j<bj^)l (Jj^° l^C-ljjl 49^J djjJLJlj *4 )LoJl)I 4juuOJ ^SjUluJI (JwXjOOJ 

.JjoI^xJI ^jjo 

:4-oJDI o[)\j3 


(J IjlcLu^ SjjSj ^LflJlj (4 joIoJI JplJ-pJlj O^LibJl 9 <(JjlaJl O&uuJ J^JobxjJl OL^oj :<iJLo!}Lj>4 4JoJuo ^jjl 

4jc?c-vaJl 4 jUjJIj ^ojJUjJI j^9jJ ^Jj <SjJ-pOoJI 4iUaJlj ^j£«J-a ^LuuJD (JUo l£jL& l^Lu> L^j 5 jL ^LJjI jl 4 JoJ-xJI 

.(JJjulLI^oD 4jo1>LuJIj 

4jjIjjoJD 4j>IpJI l^Juo oIjJ-pcj SJx. 4>ljj-u> (JLDIjj <SjJLJI oJ-& (JaOOJ Ool :o!jJ-pcjJIj j-oJLpcjJI oliula JJlxj S&Ipc-o 
(J-U j (jjo j &Ij (4jLpc-yaJl 43 UjJIj 4(^jIj-pJI 4>9l^oj ^lia^llJlj tSLuoJlj (pLj^JIj 6/ojJJcJI Juuo 4juu>Lu£)I oL>Lu>^Jl (jjj 

/ # f, * 

.juOuuo jJ-Lo joi JjJ ((J-Ljljl (J^ (JLl 9I JjJj OUulaljjO (^jJ l)j^uu> .oLujJjO jLybl9l 6(Jl>Jl 4jcjulajj c ^jOlSu 

** M . s 

^IJ3cjuu)I (wujlUI (wuLLOuoj 4 (JwojlU (jAjJalj^oJl oL>Llx>Ij jjj-oJl 4fj> SjljL joi •J3J-' 0 '-)! 4fj>J (JLLjjDI 4jl-u>Ij 5&1>-o 

^-^3 c3 (3^^° ^Lujb joi :ol*-bLLoJlj (jl^LuoJI ^ou-uud .jj^oJlj oJLuu>j ‘3jfa3 (0!Mil> f4jJULij Jii 4oJbjl 5 j-£ 
(^-lj-yb ^ 4iJ^)l oUlj^u^Jl Jj>Ijj jib>l jl (4 jSL> 4jJLo 4^>Ij ^o tpl>o LoLc !M-Sj j-9jj <OljLuuJl (jja 4JL> 4JuJ-oDI 

. l-ujlUI ^UjI (jJ-xJl oLjibj (j^uUaj (j^oJ .4 JjJloDI 

https://www.paradoxplaza.com/cities-skvlines/CSCSOOGSK-MASTER.html 


Cities in Motion 


^ljjLuuolj (^Oul&^ U-u-9 :4 jujjjI (jj^o j-jj!)! ^UJI JiUI ^Uhj ja-ul>jj juj-Lo ojjlc^UI ^j-Sj 1)1 (jhjAiLoDI yo 

:4ju)LoD^)I (jJ-^oDlj j^-uJLujjlji l)Lu>j -iijjpj-jj juSjia (Jl >0 4 4filjL>a 1 )JjoD 5JjJj> oljlJol jlJol (OJ *(3>^) Ov3j (3 

.Uluo^J IJuito Ijjb J->j Ji9 4(^^-yb>Jl jajJa3cjJl (^ (j^a.yQ-^0 O-jS* lil ^OUjJ ,^_j\j^!j ^C-jj-yaj LjjJjS^ 
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Home Design Story - Storm 


.4jL)LlPcO ^l^O jL>jl )jlz qS 4jL«ybljb9l jlljjol (Jju^jUl <^uujSj du> <4^0x0 l^j5Jj 4 jLlJL) ^OJUO^aJ 4-oJ OJJfc 

c3 .(J=yl3Jlj (^JjCljJl ^jLO^al)! j^j\jS (jiaju jl (^ybj^)! JIjj>^)I oJJb jo|j3cILjol ^J^oj 4(jJL)j Jjo 

.(w-^ji)! £jJjl (Jlc- o^ji; iJufc JS* ^JjljLoJI j\i (5jj>l $.LJbl ^jLo^^ai) ^aUjJI oJJb ^Ij 3 cjLjoI 

The Sims 

(J^LulPO JjL>JJ 4jLyb[/iil OLl^IPcJIJ ^PcjJL) L^jDl 1 ^-l 9 ^jib L^oO 44 jlOJ-JI SLpJI (^IpcJ 4jlPc^[/Lu)I 4-oJ ^ 
oIjPlpJI j-o 4 J^oj> (JW 3 ^l^ .jo^-uoijb JjLuo s-LljI jl 5jJfcL> JjLlo jo^J^jjjJj 4jc>ljoJl ^o^l)L> 

. cJDj)L 


INFRA - Loiste Interactive 

JjU2j 4<iiJLJl 4 jlLpc1)I I^Iuj ibLj) 4 JjL?lo oJ-joliJl 4 jJL3JI ^jJLluj 4JoJjo uujj^cj ^jLujl (joJl^o jJb *b[9j-)! J^V 
.4iajOjJl jlaLkoJl (j^o SLpJI Jjl9 ^Js ^LLJI Jjb?o LoJoj 4j5juI^jloJ[9 4joLj^ 5JI jbL^Jl Jj> (jjjia (j^ <JJJj 

^ 'j|. BIM jLSJIj v^^I ^ f 5 ^ lSj^' ^j^ J* Minecraft <ujLJ% jj&I (jJjO Lojj^Minecraft 

jo^oJljX- ^LSJI ^j^J^OuloJL) (j^oJ 4jLybljt9l l4ajl Jj-*aJ jjJjo 9 4-oJ Minecraft <jls <l5JLiaj> l£l£ CU*.ouo jJ 

c5l (J jlj^l oj^liDlj ^Jx-lj^JI (j^ JjJ-x)I J->j3 j) .^JjjjJlj jjlj^oJlj ^LuJI oLoL> ^IjlpOoL (0^[^>j 
. olj-co Jj> ^Js jL5JIj (JLlL^)! (jo 4 u^*Lo 4-l*JJI CJtPc^al 4 4 jjj-oJI OuXA ou-aJ ,4^>b>Jl ^o^lSjjiaj oLo50-oj![j 
(jJJj jjJuj ^J-Sj oIx-jjxpcoJI cSJj>I <jl j)l <4 jul9IjJI ^LlJI oLLxC' J-O Jjc> J^-uJ (w^loLju j) 4jjj^oJl (jl (j^o ^oLjJI 

(jJI ifljjiaJI j\Jcj ybj <AEC (oJjoJ Minecraft 3 BIM BelMCraft <^>j.BelMCraft ^ujj JjJLi JjL> ^>o 
Timothy Hegarty JjlA^ <ij^L o'S' .jjLJI J lL3co cSjJ' ^LoJl^JI ^oJI^ ^jo (jLSJlj) JUi&l' 1 $j ujjtSj 
Jjjcoj! 4 jo[) 4ijjia OjSLo 4 jI Jl51£| Jl 5J .IFCj Revit jl^col (JLc SjJlSJI I^jJl) 4-oJL)I (JI ( 0 JL 0 (jlS" 4 j^J OjSbiJl Juj 

j-o.icL-yaJl (j^o (J jjial)l (j^o ^Ljl (j^o ^ojj (J ^jl&Ij-o ^jSLoJj (Jo j^oo <09j (J jLoyaJl JLLb^lj oLloIpJI uujLL 

4-uJ ^IJjsOujIj 4j^jlo (O^J (^J Jliia^)! jJj-Col ^iiaJLoJl (j^o3 tJjO-uuJlj s-LlJI 4^Ll^ L)L> ojj cSJJl OjL^-^Jl (j^-^J 

.JjLJL l^JjjuJj 












Minecraft <J ujL^> ^Lu JU: Jllo 


liij . 4 iuJI olojLuJ (JoojJI 4 ijj> JIoj <Minecraft j* J ^ BelMCraft 

ul o^JI *LLuJ-uj £o (jjlxiU oLa-^-^JI SjcXjuLo cjLULjuoj ^ 9 ljJI (j-u^c-» jj& 4-olUI j^o u9-x^JI (jls ^BelMCraft ^ 9 j-oJ 
6 4jJ^jl^JI u-oljuJlj 44-o^LuJIj 4^t^aJl jJ^Ipuoj 6 Jj2jUa3tUl ULyh3 ^ jJiUJ -Ajuo^DI (^J-po (jjji> jC^ ^^u^oJl 41uJL) 
Jj 6 jO-^uLuO oLuUl JuS OLuujLuJ^JI IjJUyhj (jl UJ^LDl j -0 4-oJJI (w-ULuJ 4 JlioJl JjU-uJ (^J^- ^LuUl JuS> 4jU^l)lj 6 iol duuuO^Jlj 
Sj\s 4jl9j1o 4jJjLo oLJLLujO Ujj>j j!iL> j-o s-LuJl 4jJLo-C-j BIM £-° (39ljl)l (Jl 4-olUI u9J-^j ,^liuj^)l (JL -i)Ljb 

0 ^)Lol>^)l (jjo JJX-J 5 wISjuo JSL 4 ) joujo-^o J-*h9l jpj-Lo uj^LDJ CJJi ^o^-O _q ! y->y->-> -'l\\ ^JuOo jOjuo-yaUl (jpj 9 j^o 
^jojuo-^iUI oLi[)uoj oL^ 3 lL joj-iSj jo-^u^oj (juoJjuJI (jl JjiUI Lk?t BelMCraft jOj ^L^-uuu 4 -olUI Jj>L 

.^jjJuucJl JLoS^ (Jj9 (^ (JojJIj £o->d)L) uj^LLJJ 2-o-uO Lo-o 

:JwoJlj BIM (oJjlU Minecraft flJ30u>^ 4 jl 9 Uj^!I ojljiUI (j 4 ou 
(JjLlUL ^o-u/j j)JI (CDEs) 4SjLuuJl oULJI 0 )Lu • 

ULj^Jl 4 jU^ ollu (j JjoOuUIj JwOjJl SjSik £0 ^Uj^0 • 

J-y^jU L-5 jJI^X)I (jUJL) jO-U LJiuS'jJj2J (jl joJjl) • 

iul^jJl -LlC-Ij-oJIj Ou9jJI 5jLI ^049 • 

jJjjJI (0-^9 • 

s-LUI ^LoIjcoIj ^jJI SjLJ • 

.^jUlC^I 4ia-uoljj LbJLiul (OJ (jJl j&9^Jl (Jl LLuLoI 4jul5i)I O^jJucJI (j4u o *Lul joj 64jol9Ij jaSI 4jj>l i (J-C- Jj-ya>JJ 
S)0 SjljU O^^LplC- olu SjLu^ <4j>J5>jjuo z\jjoj>- u-UuUl j-o jD 4 JUjl o 49LL ^l9jJl 5jlJj j9jj ^JLoJl JjU-uj 

tjj>-uJl (Jl 4iaJLuJl Jjj>j ciJJl jjjUl (j-o j!o (j<bj^Jl (j-° oLl>JI jJl>o j°j-5j 5jliu>3 <jLoUI JL^V-* <L)jJ>-uj 4LS" j-o 

.BIM joJjlU ujD^JI jo|-X9ti-u>l 4uo-&l jo jjii9 Ojj 4ujl9IjJI bJJb 

Banished - Shining Rock Software 

(j-Jl OlulJuo^)! (j4u oj (juJ^LJl l5j-oo jo-^j-U (J^ajJ (jjJJl (jDUuoJl (jJj9Luuo-U 4jj9 s-Lu (jjuoC^Ul ^jiu 64 -olUI O-Lb 
j-oj JililpJl (jLb OjjlC^UI (^^Lpo jl u-u>j t^SjLoJlj JJuUl (Jl 4jji)l jl^-uj ^L>o .^lbj yo L)juJL> 

.4-olUI O-Lb (jl Jj-*jjJI ^LiLo jJb uLal9^Jl jl&Ujlj oSLJI 
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Construction Tycoon 



.O^JjliLoJl oSjjo (J 4 jJLoJI 8jl:&)l Oljl^o uu^UaJl jOjJUli joJb 

Oj-L ojo (jJwiJI JUjJI J-9lj (^L>j du> jjIj (iJU9jj> oli 4 - 0 JJI 9 4(^JLl9IjJ>JIj (j-^xooJ^ll joJU (J (wjlxJ^Jl JwyJi9l (j^o 
5 ^jj>jjJI jJiLuoJl (ULLl5l) 'J 4-oJJl JjiiUJl9 ^o^jlo ^jj>j^o jl jo^Juo Jj>Ij (iij ISj jjluLJ Oul> ^s-IJuJl ^9lj^o 
Oul> (w-olUI 4uJajlj (Jj>IjoJI (J^o JyJuJl l^j 4 jI LoS" (^l j^9J OJJ 1£*jJ (3 ^XJL*-' 0 ^juJJI <(J*ojJI J-^Ij 

(JLuuO^Jlj OUtlo-oJl (w-J-Uj (jOJjJ^oJl JJJ>I ^9^ (Jlo ^Lucibl OUS QAUfhjJ 4-oJJl (j^O JwOJ ^9 (JiUbj OuuUJ jilPtJJ ^jiL) 
jO^PcJ l^J 4-oJJl 4 jI LoS" t4JL>jO 200 Jj>J-oJl ^J-£ 0> (Jj>J-oJl (J^O OJjJl l^J 4-oJJl .io^LuJlj dr >ryr>\ \ (jAjljjJ 

.1^-9 jjiUlj l^liLil^-oj 4 -oJJI j-ui jo^Pcl)l9 4Jj-^uU 4-oJJl (jiLo (JJ 4l5lj (jl J^-uJl (j^oj jjIj 


4-oJJl oJjb u-oJ (Jl>I (j^o JjJLo jJLuo jl ^j-oj (jl ^LlPcJ 'J (^9 <4jJIplo 4-oJJl 
.(w-^uoIpJI ^Js- JwOJlU oJjul (Jl ^LLpo ^)j JJwUjjJI (JjoLSJ joUaj ^Js- J5)l (w-i-uoIpJI ^Js- JwOJl) 4-oJJI 
.4-oJJI (ufJJLj (j-ioo (-£JJLlpcj (jJlj 4 joj-^JI oJjJ^oJIj oljJ^I (_J>L S^jj^o I^jI ^Lya9 3D graphicuu juouG 4-oJJI 

.4ALl5loJI (JwouJl (^ JjJLo IJ Jj>jj ^Jj 4jol9(j 4-oJJI 

.jJjuJI (JwouJl (Jj>U (j^co JJl^o jj^J 5 4jJl^ol 
jlilpJl 4-oJ (J 4 jl3J LIwX^j (iill9l^o joJL) L-9 j-co l*JLuo 4jjJLUoJI ^I^oJI ^IojI 4JL> (J 
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Slo (JuLoJ 4 -olUI bJJb (jl US' jJjjjuoSJJ L&jlwX^I jo3 (J-JI 4 joIjJI 4jol9IjJI l_jUJ^)I (j^o 4 -olUI bJJb (jl jSUJL) jjJj>cJI 

JS_Uj (jL ^UsUcJI 4 JoJ^oJI ^Uuu ^j^j (JU (JUoJl ^LuUIj JUJI j-^j> J ^J-UU ^j-Sj oij-uj <jJjI US" ^j^jj^oJI 


Jjj> 4 Jjuoj> 4-oJJl Jjlpl) j_jo 4-oJJI Jj>Ij (w-olUI 4^oiijlj j-alj^)l <j^o JjJjJI J-po l_9j_jo (JJjI j\£ {J^olS 

Block'hood - Plethora Project 

Jwojo (j*JI lxlxl JdS* (3^° Oj> JSUu Jwouo ^LUjI jja^jUl JjUo (Oo> £-U>^)l ^U) SISUlo 4-oJ djj^ 
(w-<pcj U^jI <4Jj 3-U 5Jii (Jo-xJl ^JLo (jl l$ilA jjo 4jjIjLo 4ibj-Uj (j^Jj (Jlj-Uo JS-Uj JoSJl J-Oj (oJj j! 6 4 JUUplo ^Lojj 

,4juJuJI L_9jj-UJl ^ljjl ^OX> ^ Uol J^-^Jl (JU) (jl (J^ (j^aJj-> (JjjoC>jUl (Jj^) (jl 



Project Highrise 

tJj>lj (5 jIU (Jjd (JjJUo .l^JJjJcbj jj-OLooL) SjjiaXa (-jU-a) 4 j?lU1j JjaojUl (Joj 6jU-£>)l 4 jjLo SUUlJI 4-oJ (J 
4JUUploJI lJJIUjJI Ol3 oIJl>jJI JaS' 4 jjIjj) j!iU> (jJ3 (Jo-xUl (Jjjl9jJ iSj-Upo Sj-U> ^oj ^SUJI (jjD joJLUj twUjjaj 

.OjUpJI I^jjJUoIj I^jUj-ojj (5 j^>L> JS-Uj L-jULC-jU SjOo 4 -olUI 64juLplUI 4jJlUI jJjUjj 
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^SLoJ jOwO-*2-0 (j-0 jJl^jI 

4jl)^L) 4jollaJl ^Js l^jcUajj AumJ&j 4jujl) jo-o-^aJ (^Jjol9 i^j-Jl j-o (jJJliU^I (*_jl*Jl ^I^-Jo jS i—Q9jJo (jl jjJaJ-uO 6 jojo 
. jbu^Jl 4 jU^j 4jollaJlj 4jcUaj ^oj Ljlojoa Lu> JJl£-o <j!S"jJ loS"4J jJLpo loS"j\jL^aJl Ojjj> CUo jOwo-*2J (jl ^UaluO < jLxj^JI 
jljo^Jl 4 jJ^jj jUj^JI UUbu oloj-ujJl IjjJbouJ CjIjJluj J-jl <j-o 4jIO (JyLfljLuLoJl (JL>jJ -^aj j^loJLoJI ^c-oLjUI IwUb 
4 ,^x^>6jloJI ^loJaJI ^l J3 C-u>I ^Lul 4-JUaJlj (jLu>JJ^-oJJ Jx-Lulo ^t-oLjjj jJb (jJJ US* .jLo^ll 4 jl)^L) 4joliaJl fjs 4c- lil°H j 
Jwojoj (Rhinoceros Jlj oj' jJjUJIj (juSLoJlj cuJujJIj jIS^&JI) Jio jbc&l 4 jJ>}U oUj-cojJI J 

(^loJJIj (Ji9!JI :4 j!>UJI U^Lu-oJI 4jlUj 6 cJLl <ibLuuj ^jbj Tj-> 4jLO ^c-oLj^JI 8 j^ 9 plugins (jpJlo ^c-oLj^S"(<ujl £c-o[^j 

.Jo9LuloJI Js J-y^PcJJ jOujjlPcjJI jOuOjJ (iJjl )Ll3CoJ| ijvSs 6OJLoLoI LouuPtO jL*J^I (J!iU (J^-uJl I^JlO jJjJ (joUJlj 


^oJjUJ (CjULuJ JOjl 4j»-Loj 4 -lu>Lu>^)I ^Ojl&L-oJJ (^OjJj ^C-oLjjJ jS SjLlC' ^Jj^)I ^O-u-flJl \ ^ Lul9I (^JI ^CjuloJI ^O-u-fl-G 

4^>l3Jl 43jL^Jl 4 jlolJjoJI c-jLl)^)I ja Asjj$s>zjqj \^Js\Joj L^jl>J-oj 4uiuSj jbu^)l 4 jl)^L)J 4joUj (JI^-u>^)I 4u 9 JJUaJl 
j'j 5 J 4 ^jLxx^ao ^Ui CjUx^oJI jia9 Jj>I Ji9 ^lj-^l 4 jojI bj-AS ^jOJl J JJUaJ^ jJjl 9 jJLjb ,4 jlu>JJl^JI <JISLu>^)I ^oJLoj 

.4j jUouol ^oj ja^ 4uC«LUaJ oJxJj 


https://voutu.be/TqimDHzppHk 

:4jJUxo oJlJol J jSjjoj jLoSJIj oj^j^JIj JjjjJj^)Ij JjJJjjJI Js J^ojoj 4-ul4j ^loLjUI jjb JLJI ^o-ulSJI 

.jUo^JI JSoJI di 4 j^LJI Jji9 LuloJI ^ujj cj-l> 4 4u-u>Lu>^)I^oIj^)I L^j ^LLs-uJjo 4j>-uj AB3DBasic 
oL>po3 (J jaSi jo^>olJ 4iU> 12 (jjo> ^J3o-uj (jl jowo-^oJI ^UcLuj j\Sl oLUlSLol L^j 43ouJ jjtj AB3DXtd 

.4-OjlO-^2J 

(j^LJl ^JjJJl (^ jOLLO-yaUl 4 jo-o L&Jl i_fljuviajj Lo ololSlol 43e-u*j AB3DPro 

.jUjSII 
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AB3D 


^iaS'LoJI^ is*ijs 2j^Jl^ jKy^l Jlo S^uS* 4»xx«uXJL& ^loI^J StJx-Liu-o SL_ L^ul ^3q^}j ^lqLJOI (31 ^jb oJIjJ! ^-^_cJ 

Rhinoceros JI3 v' 

I4j 4^jjuo-v£iJ ^SLoj Lo-o 4 JS- 0 I (_^L &5 


.ilSjj^l Jj>b 












































































































16 


BIMarabia 


C-jlOJjJI J3-Ij 






■ /!' A Q ■ ‘ S' - 


afiii ® s 


tnsm Afirwsile 


AB 




Prajirti** * 3D View; 330) I » I - -' ■ ljiKll Q £? •& i-L S4yi.[n 

c^llibdftfle Vi«w MifiJge Add-lfU A 63 C ^ . 0 ,,—-—-— 


■ 3E 

— 



- i' 30 ^31 n 


*t? =£3 P*i %’SPa 


i= wra H ‘■3c ‘C;- 4^1^ v GtiRlS * 
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(Virtual Reality (VR) Jlj c-JbjJI flJjjoJ ,y> io^LJI oLlj^-l JL JLjJI^ j^oJO^JI l-ojJlj jZaj 

jjI_)JI OtJlj 


http://ab3dlabs.com/Freetrial.aspx 


43e_w*j (JLc Jj.^aj>JJ 


i_)jJjJl Sli9 

https://www.voutube.com/user/ENGWEB13/search?view as=subscriber&querv=ab3d 


jaaloJI 

£ja ^t*Mt p^juo ^Ajlaj LqAIc* SCc-lill cjLlIV! Ci^u^t 

^St^ltj (AR) J)JJL-<Jt £§1^11 ^L^jt £ua .4JJJ ^Ac* 4JJJJJ ^sJJ ^J^j^aJ ^t AjjlI ^3 £-I^juO iMR ^9 VR (J>Lk 
^AjjJaljjsV! Cj|jjiJtj L-jLlIV! (S%^> Jjj ^AjljII ^3 ^Aj^juo ^)j£lj ^)JJ^j J^uujI ^Jj^Jjj ,(MR) J^h^s^lt 

4^j\jouJIj (j^C^Jjuuii] ^luujlt (J>L^ 4 jl®|Ij 4jLJL^ ^LsljV! ^JvLj ^jj^ajlt (_A*_^. ^Ac. (_A*Jillj CjI^jjuAI (_A-o*J 

.4j11jl 3 ^)j£t J£Cj ^JAj^ajlt CjIjIjj £ua (_)c.lijllj 


^aljjxJI 


Business Gamification For Dummies 



ttns://www.leeo.com/en- 


Bond Bryan Digital blog 
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p^UlgpjUjl 

cg) li'inll 


5 


n 



ajyaiiig aLfiJI j. ig ai i ^gj-ailg p lII uujju 
ojLdpiialllg £gjj ldJI ajlaj aalai Luil 



4_lUuJl £.UJI jij-Q CjL^juJ JOJ £ui^J JJ^I JlAJ (jjJI t jLflJ CjLLuCvU jL£JI 4uuJjaiJi Jua^XUlJ 4jLjLauJI JjuOJ (jjJI 4Jj C<L^JI 
(jUI j^lJi ^L^Ji 4 *J ^pLJ o 4 r_l w^>\l jjj^aju^aiaxJi j-o L_aVVi yjaj Cjj^ 2019 Jjdjjai 23 — 25 jJJ Lo Spali ^ JlAC- (jUlj 

(jj jj£I jCC- ^32^3 ^l ^iLCajj jjjJUJi jjjJajlaJi (j-a CjxJI j^jJa^J ^aLUI iJ& jja^auJI J)J a ) ) j . (jjLuJI ^aLUI jjajauJI (Jjvllai 
jc U.ljC' Ajjj ^jJlj (CPD) jCbuuJI ^C^uJI JJjJaUi (Jj^. J-ljLa>ui (J-aC jujj (JvlC. J r.1 u ^>\1 ^3 jn.o>.nVi<cJl jL^ jCaL^J . (Jui*Ji jujj 

L_9j*j]ij c j£jcUI CjLaj]jj£Ui 4 _Ji CjLmaj Lq q** vwl ^Jc t_93^3] 1 CJi^j . J 0 L»*iUl ^_3 4_jjj CjlcjCajj Cjjuo jj^I (JajJI (J4J3 ^ L>*”w) 35 

BIG 5 ) jc- ^j^jLaui CjjI^j . 4 x-l_Lua]l ^ (jUjiLUl jL^ £ui SjjoiLia JjC jlivLc £.Lj ClL Sj Lj^ 4 j>JUJ 1 CjIV nUl c & vW) jjl ks\a ^Jc 
a.i .^uJ AJikj jISII (Jjjj 4jjj ^jjJI c_ajj*j (> cjjc^j j 3 j ( BIG 5 ^jjCuJI ^ ^aCll^ ^j 2I - BIM and project control 

, 4 jS ^^CJIj ^jjjolUI S)LI ^9 
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BIG5 BIM and project control 

https://www.youtube.com/watch?v=0iPEVgrYhfQ&list=PLNMim060 

nULNinTqFHZEAEsMQhffLYS7&index=267&t=0s 


^9 BIG5 

https//:www.voutube.com / watch?v=gvtlD-yv8 o&list=PLNMim Q60 

nULNinTqFHZEAEsM0hffLYS7&index&266=t0=s 
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jajj Jliilui diQjjJI 

■jninianll Jn£ 

jnn ju^aJI 

n 



^ySLa ^jjill ^LOlj-lJI JilSr u lr nnniiail JLaljlll "<*li 1Q 
_^ | i-inj i nl I V ili n j 'i'S i j ■ i^nl n l V n ■ 


j n9i pL lSI p 


<^Lc ^u^\ JIpcxJI <3 4j^ojaJI Q& Ijoj-o Ooco-uj J9 

(j^ c^xj^uj J9 (JxflJb cuS" ISI .^j^lo J^-uaj (JLuJI oLojJjuo 4j>uLojJ ([^Jj?o-uuoJI (^lujuXX^-oJI^ 

(Jpjl^ (j^ JwOjJI (J (j<Oj9 (JU ^U^SJl UjUo (j-o 4j?cjLyaJl (CUj (jl jSS OjSS jjd (Jj^CSj (wJUJI (J23 

(J JwojJI <w-oL^> ji^flJ (jJ^J uJ 4jcuj c5JJIj t4i)^l)lj ^J^pJIj tCU9jJl JULSj I^jUo (j-o 4uSS g-oJjj 

6 (jL-uj^)l (^Jx- 4J5L) jUaiil jJb (j>)L>JI UJ^*j (3 03^3 JJ Sju^iSJI 4-*a5JI cJLIj .(j^ju^oJI ^jic J jJL flj 

IjJ-O Lo (j-w^C' (^C (JjojlII (j^>j9 L>° jU^^ UflL> 4-^iflJl (J-Uj (jl (w9jjlU-uu9 4 jLSI jJiiJl LjooI (jl (j^J^ 

4 (j-oJJ^-oJI 4 jllL>jJ (^J^JiuJl JScJl JJ-^j J-9 4j>c-i0j\JI 
uiuS* (j^Jj 4(j-oJJu^oJl (Jwojl) 5JjJj> (Jl^Jbl Sjx- Uj^Jj 

^dL)! 

<Lc L-y^ (j I u9jxj (JI L-Uc- (J IJ-uJ I I JJb (J^- (w-uOcjJ 
^LLpo (3*19 4(3>>^)l ^-ol/Ul (j-o^C (J-C 4 jl^jJJl^)I ^loJaJI 
^CoLjJ jJ-^il) .(J^CjOjUoJ UjC>L> (J-O j^Sl (JU^JJl^-oJ 

.LjL ^co/j-^j 6 *Jj! JjJbLo Li)JJ^jo (jj^) (jl (J-LIc (^^JJJk 

roULkloJI JjJbo/ Jii)I 

oLc^ojLI JUcoj (jvJLoLc jLL)l (JAjo (jLl jljJ^I ^oJkl < 3 * 
4ijJijJl (Jj^J J9 l^l £-0 oULlaJ-oJl JJL>-o jj ,0 jJb L^lC 
JL> (3 L 4 K" oLc>-oj\Jl 4 cL-^> 5Lo 5jjJ (3 !>J JcSii 
3 -& oLIkiJI JIpc^ .( 3 jc>^)I jIjJ^)! ojjipJI c 5 jUuj 
5 jj-^ (Jl Jj^-ojl)! ( 0 LLL 00 Jjjj>j (jc J 3 U-W- 0 JI (jdPt-u/JI 
( 3 -J-^Jl s-LiiCl JUj <4^> (j-o JjuojJL) 4-oj^iLoj t4jju^-o 
(^JOuo (3 ( 3^3 <( 5 jj>l 4 ^j> (j-o ^Oc-oj^oJl (0^-9 Loj 

4jul9 oJjU-o I^joLU 03 ^ (jl u-JIaJ l^J^) 4 jlujLuOcJI 
oJjUjo^ tj-y^ljj oJjUjo (Jl 49Lyb5)L fL^aJlC (j-o 4 jul5JL)I 4joLJI 3-0 4jLJLlajuo UjJLj 4jJLL5j JjuojJI j\3cj (jl jJajuouJ 
(JLc JjuojJI UcLjuJ jJb l-&ULcl (j^j joJ (jl SjUS" jlol <3 Jj oljiao (Jl 0 LJLL 0 JI Jjoj iaii (j*uJ 4 j^) <4jl)Lc 4UjlJLpcj 
oLJIau-Jl 4iu3 (3 <^^1*9 J j\£> 3 I t4ujo ^J^Io ^o^9 5 I l)! LoS" .(j-oUo^)L 4 jL^ JUJ 0 J 3 *4jL>LuoI ( 0^9 

.L^bxujL ujl> 3 tL^U-oJbl JJo-JI 4iLuL?3 Ljb (JJ 03 6 ^3^/ v ^ u0 ^)l JUL 5) ^l-^o ‘-UU c3 JUJI 3 ^u-^^JI ^jjo 5jJ^-o 4iJ^j (Jl 


J-lUoJI 




^Oul V? Jl 


uLuiilll 


OiWbvajJl 5W»- 














BIMarabia 

^LoljJ (jLo ^b-uO Jl^Jl jOoJbliLoJl >0 j\SS J-'OuUL) ^JJ^JjJL ^LoljjJ 4^'LuyCiJ ^jiL) bS lil {(Ju^Lo^Jl LC'J^ybjD JjJL) LlCJ 

^ *T 4 Jjg-uuJ Jj jJI l»-L^J ^oUiJl 4 -U 0 JX 4 U (jujlb j\£> (jCi3c-ub J^Jciluau) (jl Jj^Cil) Jjb {^-^oJ-l^Jl 4>io^)l jl (jLuJ^Jl (JoJ-PcjJI 
<4jLo Jlj-b I^juSJ ji5jjcJ joJ JjLujuo ^>49 (J j\uS J 4 > d j^! <4jjJL*ciJl DJ-ij £ OjSuuo (iJJj (jl jJb 4 jIj>JI (jJ 
.Jjjjl \dJb JloJ ^LoJl^Jl 4-toljJ 4uuo-&l (Jb Lbbj 4(jJJj Jjl5J 4JjjJo (jOuuJ ^Loj 4jl9 c'SjJlxjz C-oIS"IjI 4^ol>j 

:^jLA^al)l /4 joUJI 4JI>jDI 

(Ju-5oJ jjb oL>lOj\JI jOwOm^LO jjbj 64 jC?cOjaJIj t^juoSjJl JjU^l5lU jA^I UJjiiL) >>19 ^Lo^L) JoljjJI (J LuoJij LoJS" 
(^J tjOj^x^cijJl ^JjjI >0 ^JJ >0 j\Sl Jojj jOuuo*yCil)l 4Joj^o ^J 6 JJ^c-oJI I 40 J 9 (J-JI oULkloJl 4jLojJ J^olS jj^cb 
4-£lj9 (OJLO^cijj^ (JLLlj 4^J30 uuoJI 44>Ij (O^cijj^ Jj^Jl £jUl .Ujjoc> I 4 J ^j 5 j JJI Ju>lj (jcipc-i (J 3 S 0 ^) c-JUJl 
(J- 0 JI 4 0 jJ& jOwo^aoJI OjS) (jl (j\£jj Jjl (3 'bo JULo OjSuuo t4 *ujJu (^>c^oj-\JI (JpcJI ^Lo jOuuo^ciJ 3 A CJUIj <oLLJl 
^yjuu o^) 4JOljJ c-JIpo IxJ t4j^Ubio Ojjoj 64jutoJ-X^Jl ^LoljUl ^lJckluol (J (j-oJl^dl 5jp- 4jjJ (JjSLl 9 <(j^Lo^)l (J 
Jlo c 3 cSj-* 2 ^ k)3j*2 JjSjluo ojjoj <jSJ (^^cojJI J 0 JI 3 60 LLJI Jx-lji jouuo-Di (J cJjSj <£^o[/UI ol 4 >lj jouuo^J 
^j-oJl^o ^UjI jou^cloJI (JjSj (j! c--o>j 4Jb»JI 0 J-& .Jjl5JIj Sbjojo 4 uuojjIj_>jI ^loUjU jJj-U) jJfc (^lojUI J^JI (jl 
4 U-ool 9 (jJJj (JJJ (j^o * J;U> ^J^Ouuuo JjSj (jl (J 3 J ^)! ^loU/U Jjac>-J 3 -U 0 JjSj (jl j-JalLuuO (jis {^LoU/Ul ^IJ3 cjuuoL> jol9 
Cy° bjJo (J^Lijj J 3 -U) OjS" IjI Lol .£>b 41C' joJLxJ ^) Ool ^LoUjU 51 Jl J 3 -bJ O 0 I 9 6 4jUlU 4-ul*c bjSbuo ^loUjUI jUj-bj 
^jojlJ 03 S 0 ol 03 -V (J^jU' J^dJ JJ-D> £-*bj JaluuuJ (jJL9 t4uuuoJOb [5 jLuo ^o >j 9 (J-^bJ 4 ul9 ^loUjJ (jSj 44 jIJ-JI 

.^joLo^ll ^jLuoJI dU 
:Juu 5 JuL)I / 4i)UJI 4Jl^joJI 

SjSjj jJb IL& Uoc>j 4o-£o 0 I 9 .^lojUoJI jJbj 60Lc?coji)l 4 ^Lu^> SjjJ (J 5j-^-i jaS^)I (jdpOJl jjJ (Jb 4-b»j-oJl ObJb (J 
*-X9 (J-C« OjSj (jl (^b (Jj^)l ^JULuUJ oP' >° ^ibjJ^ LuoLol Lbbj 6 4iL>LJl OIj \o >JI (^ JJbcuJlj t^o-o-^cidl 4J J^y^jj L 
4(^uoj\Jl Jcdl (j\-uuoPO I 4 L 0 (j-o j4 Jb-Jl 4U-oX« £-U>l (JjJ-> ^/viL) *-X9 (jLJL>j 4^juuot-XX^Jl 4JS-iuoJl 4 jluuD )l ^o 4 jl> 
ILjb OjSj (jl (iLo j^o^Jl (wLLDo (jJ 4 JI 0 JI bJJb (^3 6 J-5j 3 I uuuJLx j 03 JJ 4Juo u-JLLaj L )SjJ oJb^ J/-pco ojSj 3 I 

S^^jLuoJ-X^O 4 juu 0 JJo^Jl ^Lol/Ul (j^PLOjLO JS (J& ^ 4 ° Jlj-uo (J^ Ll& 3 4(jJjC>^)l 4j3J J-^J-Lo Jci-59 (jJj^) 4(j-oLo^)l> 4-U0 Jjo^JJ 
>C- 4JLyCiOJ ^ 4 *SoJ L Jo-^ci^d) J-^cjcJl >0 j\iSJl 4 -uoJ-X^JJ (j\-ojlj j\jl)I >0 j^o^)I (wU-Db 0 SJ 3 £^) jj& 4c2uo5j>JI (^ JjJ' 

. Jlj-uo (jLL ^)-bl (3^^ L^>3 tJUjjJl (3 ^ J-Jl (Juo9 L^J->* O3J3LSJ (jC jJI 4jUuoJuo^Jl 4JS-iuoJl 
S'JLoJl^Jl ^LOjUO ^oJLub 0I3I 4^-Pc-OjvJl ^joJJo^O joJLub (jl (J-^-uol Lo-^jl 

:jtuL>^)l /4 juIjJI 4JLjDI 

UDI3 40 JLuc>^)I (jja L&j\£ jl 4 jLoj 3 JI oLxSo OjLuu>lS 44 juuoJJl^JI j^jjLuoJI (3 Jjl 5 JL> SJjc^jo (3^ 4ux^oJl OJJb 
OJJb (^oLai iOLpcojbl 4 ^L*o (J 4 jL j^S>I 4 jI .(^jjJLD oJl (Ouuo-yalU llub (^uoJlX^JI J-ojJI JuiLi ^oj (jl (>o jSL)I 
^4j3^o Sj3-*o (3 L^iiLyc>3 4 ^loL>jL) ^J 3ciuuuoJI I^JL>Jj ol (jSLj (jJI o^L>jDI JSJ [Jj-D j-by ol ^o-^oJI 
jOub (jl (Juo9 I4JL0 JuULu) 4jS-iuoJL> ^OjiDl ^^Ul 4uoL jLul>^)I (Juau 9 0I3 tl^C^Lb (JoC>c-uuJ3 iOU^^LuLuuJl (jJJj JjJLjJJ 
J3^Jb (wOc>jLJ (3I4UI (° JbOuuuoJl J3J ^LcJ (jC5C>Jb 3^ J3UI IjJb C^>L (jb ^4jJL ULbj 4 ^ J3cJbuuuoJJ ^LoL>j\JI (oULuui 
.j3-T ^joJI^O (J^O j\Sl ^LoUjd) ^J3cjuuuu0 o- 0 ^^^ 0 J3J o' O^ 0 (Ju^l (>°3 J3cjuuuuoJJ ^LoLIjaJI ^3jC> JulC' JSLiuO 

5jSi ^'33 0 I 9 IjJ 4>uoJi4oJ ^Lc>j ^uuuoJi^JI ^loIjvJI iC'L^o Jo[^o (3 IUI jjb 44 jJIoJI cSjT^j 44>j (J IjJ 
4(jjjJ-u4°JJ (^OUiil) I (jS-uuJl (j^ L-flJloo JSLu (jSij 6 (j\-uoJl 4 oJJ (J^oX- (jCJ-9 >io-uuO ^o-uoJl^Jl (OljJ^Mj 4^Lolj\Jl jJj L > 

4juolj^l 4-ulc2JL> (^iJl (jCiO-uuJl (3>-*l-uuu) (ji jjj-UUoSJI O^) UD>1 4-^C>j9 (jJJ O3SO0 £(JS-«jJI 'j^C (-fJ-^uuO-lo OuS Ibl Lol 
JLloJI (JUuuoj I4JL0 (j^ 4-uuoJJ4JI oLooj\Jl 4ou^o (jl .(J-5 JLuo (jJUc>j9 (jSJ ^l^bilDuo (j^o jSLbj t4o5Lb o^icj 
(3 349 tOl^iaoJl jljSo3 tJbiioJl (J-C. J-Oubo (J^O Lo! 4 4-yCi-yCi3cJ IJuC> (045 j (j! ^JL Oj^uuo (J-0JI40JI O^) 4 JSS (^uoJl^Jl 

.oLouojbl <L.Lu^> jl&jjl ^o ^JjJLj j-D> 

// 

^ldUjj ^51 ""w " 4 * 1 jJb-Li Jl liilc jibi dJbp 2 inU 

" .fiiui iian -inljMlnlM ^ n JJ^JLLlll aji uixhg <( gumj| 
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dJuLxuJI pibJJI pladluil 
pjjliSuUI ajlaj 

CujglnxUlg 

n 

lai n i n j_a 20% jjdj' d L J II pjjL uldJI I; ILa 

JLaxlll aaLcl ■ ■; uu 



jlj-lill ■> rnn -> 


J Builder 


Reduce projecc cost gnd cfme tftrough a coflaboratlve Plan, Manage. Constrvct and Trach On tfme and on budget 

ptatform tfiat connects all sltes wftn head office are the norm. for even the most complex projects 



:4aJuLo 


1£1ojo 9 20% -Lulbjjj s-Ijjj o^J Egan <wu-uc>- j*u3o 4 ujUuj^I j-jjLSuJI LJL> 

c5j\SJI oUjjLudl l-^uJJI bJJbj ^IpJI ^IjjJI jJJfc yo 40%J JajJa3tl)l S^liS" ^ Jx- 30%i JL^Io^l 

t & £■ uj „ 9 9 

^ (w-'t-LuJlj (OjJ-uuJI Js>y0 (^ jJ>ljJ (Jj>lj^0J ^Jy^-^JJ SjJjPLoJl 4jOl^oJl JjbstJ L-J-uJJ DjLujO- (jAJ^boJl Ojj^uOO (00>jAJ 

JwOJO ^) l^J <lyJL> 4 Jlol£ ^loIjJ 4JjjOo JjJ?cS" JwOJO e-Ldl 4 jJLoX- 4S;ULoJI Oljl J^l yo SjUI JS" (jl 4JS" cJJS 

!^oj>jL 3 (j^o j^S^) ^LLpo 4JlIlL?cjO 4Jl) Oo?ci! 5jUI JS" (jlSj c5>>^ Oljb^l 


Sjbl ol o^> ci - project Microsoft - primavera Ji* ^loIjj ^ ^jJI (O^Ubo 4 joIiJIj JaJa^ci)! 5jbl SLui 
^jlpcLuJ jlS 4 JI 0 JI ^LiljjJI Sjblj < revit — 3d autocad Jlo 4 juo^JI (Ojuo^i)! ^loIj) j^ ^j^ ^ oUjuo^ai)! 
Jwojo IoJJl^ 4JjjouJI jj^cJI oJjb JS* ..!Lijj (oJj L^JS"o^LoljoJI Sjbl 4ui <jj£i jls ^sJJI Ou9jJI <3 sap or oracle 
4 j!>L Tp-llo JjJl 4juib (jl jLjloJI (w-^olloJl jljiJl jlSo^) (JLpJI £-*bjJl (j£ jLlo jJ>^i ^Jj'UoJl j^Od (wJLLjj ILo 

.(^jLflJl Ou9jJl 3 4 jJL?lo 4 JL 0 IS" ^LojJjlo (Jx« (Jj^lpcJI ^J^LuaJ ^) !j^ol 
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LJU 4j^) Jj> y& L*>c-JI IjjJ^j JIpcxJI obcolpJI SJuLol 5j\5JI j-jjLuuJI yyJuo y& ujx- j-oJL>l L& ^ 
t^jj^Ljl s-LJl 4jJLo-£ ^ 45jLiuoJl oL^pJI JS" iaJjJ SO>lj 4 IjIpc-uj 4Jlol&uo JjJL> 4ojiiJuo jl 4-yaJuo jl ^coLjj Jj>jj 
E ngineering 45 ^l <J (jpjjJ^JI ^ 4 jL*j JLo* Jpjiv ^Ij5^) I j^ia-uo j* jaj^L ^LL5j jjjki)! (>o oljOu J^L>j 
jjj^5l (J LJL>ybj (jj6Jl o^JjLLoJI ot/i jiljJI jbj I (J^ ajLo-l (oJ zBuilder ^-Lol ^oj System 

•J^9^ jLJLo UL^i ^J^pcjj 4jJLoj>I 4^ou5j (j^>j^)l (J^ ^ ^j’LLo 18 (j^° j*5J jj/? 2019 


:<LojiaLoJI *ljj>l (Jjju 


o^jLLo 45 ^Lo cil (J Sjjj>jjJI ojb^l Jloj Sjj-^JL Lo5" seludom olo>j j* redliuBz <jj5aj 

!(Jj5)l5" joJbj 4 jjLSj^)I j-jjLiuoJI Sjbl joJIx- (J Sjj3 Jj^) (jLpc-uo J-a&uo J^-uJ ^LJI (Jl UD^Jl y* ^/LLJI Jj>Lo J5" 



jjLjj L^jLjJ-poj oLuo-yau)l J5 j-9j 5 jLLuLo^L) (j^oj lLjo jLu^Jl 4 jJ^}L ob-uo-yalU JjLuJl ^ojuo-yajJl (jja 4 jIlj 
O jjjl ^T.fl.yO-uO 5 I (j° (LhJ^ij) Lj>Ij (J&O (5 ^JjLuJl (3 4jU0 (jvJL>lj-uJl (jUjbJLub)! jl S/oLuO L^-JL dULJl OLfljJLu 
(Jj>lja JA 4 l >^0 J5 (5 Ljjja JSL^Jl JwX-uUu Ou5"JI 4 J 0 I 4JlSuol J-O . 0 J-5juo 4juC^o jojuo-^oj £Co jj Cujuol! 4 j>LJI (JjO 
olj^JjjJI o^Tjijj Lo^o L^jjJj> J-i cLJI o^^jbo jL^Jhlj clashes oLbjLuJI oLu5l J^-o (-JJLjj 4D ^LJI 

.J-^pJIj Ov9jJI y* jL^JIj 



:oL^l9LoJIj jajcuuJI Sjbl 

dbb cjJ^jl BOQ items 4jJiLcJI j^JuJI ^Lj (J^oj du> 
4iii5cJI L&jLcuol yzjjz Juopcujj breakdown L^Lu^bu 

jLo^I (J^LJl ^LuJI ^Sj^oj (jja SjLoLuo oLuo5" jy^> Jwo-£j 

4315*^j-bcuuolj 4 J OjJ-pcj jj>T ^Js* ULj BIM Model 4-uu5i 

. Sjjo Luo jjJL) Ij 5/o LuoJ I ojJ fcJ I 

:JajuLa5ci)l Sjbl 


primavera JJLo 4 juuoL 5JI J^jJa5ci)l ^cojj y* JjLDL jj>j <jl ojLooI jl 4 jIjuJI y* (juojJI ^LjUI J-xx£ <j5Loj du> 
^jjUuoJI U>o> jLoi^l j baselines - activities Uj-u y%j\ 41;Jj>jj 4JjOu ^jSLjj - Microsoft project 
j-9j-xJI yo Ju5jjJlj jb>cj^)l jij JJD ^clh^bjl 4juybljL9l oLLou>l 43 j-£ LjI 5 4LLu^i5j oLLou>^) 4 j>L>JI (JjO 

. 4-y^iuoJ I (j^o 5/0 Lo JaJa5c-J Ij /LlIu) I j-j L5j 4315j 5/o Lo 































BIMarabia 


( 4 D) ^ju^alUl <j*j J*o&Ul 

Jj^jjJI olijia ja Oj^o JS" Jsjj Jpj-b (j-^ UajUabcJlj jouuo-*al)l Djtal 4 * 2 juo (jo ^UhjJI Juo& Jjl jb) Ujbj 
4 D IjjjJl wAjcJI 3 D ^Uoj)! ^LuJl ^jj-ouJ j-^lhj 4 Juoj (JuojJl Jj^J^Jl (J 4 laJljl <jjo < 11 jL 5 j Lo Jjo ^Uoj)! (J!>UJI 
(o^pcx) (Jj^d JSJij construction sequence "*UJI J^!y> J^J-uuJ" SISUc* J^ ^jSLo cUjo ^jJI jjSj 
jjj-o ^jo jjbuJb ^3/OUoJl jj-LO-u> UUS"^uybjl) Gantt oLLJabcoj 4 jJjJL 5 jJI 4 juuojJI J3IJoJl (jjD j)jj (Jooo 4 J 

. 0JO3JI 

\ 

( 5 D) j^-oaDIj JaDajScDI Jjbl J*&UI 

JgjJaojJl (Jjbl (ju J^jjJl (j^o joUaJl (^ (Jll)l JuotSoJl lol 

ik^Jjll 0^3 BOQ items 0L0SJI Sjjjli ju .j^jc^jJlj 



=91 



Egro FPP^g 


4jJju^aiJ jpjUj ^JjpOjoI (J^oj (JUU 3 activities 4juuojJI 
1 resource histogram - cash flow Jl ^jj JSOj 4 jo^> 

. Jju^aicJlj J^Uj JSJ - cash out 

j^JI ujuSUUI Sjtal 

^juuJU l^iajj joaJ (ji^UJl oUjliLo OlJiUu (Jo 4 jl 9 j 
0>lj (jl^o 0^3030 l^JS ^CluoJL) 4 jJL*3^)I 4jJJUcUI 
JjLflJuUl jjOd jJjjJI (J OjUuJl 4jobuoJ 4 -uuJl)Ij Lol .. oLvaJLbcluuoJlj l^-d^ Jwojo (jJl 4laJlJj)lj L&jUouol ^jbjjjo 

^po- 4 -u 9 !jj 0 (3>iUI uuui^oJJ (j^oj ^JUJUj 4-uuij ^UUI ^uupco (30 element 5 <-Lo-C'b)l jl ciU^j)! jU 3 o (jl (j^oj 

(j^OJ (JUJU3 <OluoS5' SJliLoJl (JLo-C'j)! j0J?O> (J CJL)j ijjj&JUJ UjUJIj^ jjjoJuuoU 4 jLL> jQ JJ30JI (JJ 3 SuXiJuoJl JLo-^jJl 
43J J-yauL9 Ol4juL)I s-UjI Lol ^J-^pcJIj Ou9jJl j-9jj CoJO U^uLojjjl Jo-ojUIjI (jl^UJI J3UL0 oU^DbCOjuo jljol 

jOuJ (JUJUj J J-Pto UjLuuJ jl dJJ jS (^jLuuu0 ^J-C- 4jobuoJl 
(jI^U (J3UL03 JL0O3 ojU^o (j^o L-AJjUauJl JS" 4-u9Uo 

cXj>Ij (J&o (J 49 ^L>j OlOcoj 

:4iJ6bUI 4J|>0 

■ Sjju^Jl Sjj-yDl 4jJJ ja ^j^CuuJI jJOd (jSLoJ (Juuuj uj> 
J^Uj l$I ^j-^bjJ j-^iij^ 4iaJlJj)l JSJ jjUaJl ^juo ^^CluoJL) 

4 ^oU>Jl (^jLuju0 ^J-C« S-lj-uJ SjLuubJL) (wU-LuuuO 3I ^Jj^O lt-Xj»J-PO 
4 jjj ^jjbcjuuol £-0 0IO0JI3 (jl^LJl J^liLo 3I Ol 93 yyaoJI3I 
(^U-vDl ^lSjJl oUlflJ ^lJ-bOuoU 4 iJSjj Ou 9 jS" ^ 3 /U^JI 

> 0LJUUJI3 ^tijj)! (3^ Jj-v^jJJ (IBM) JJU 




4 S> 5 tJl 3 Jj^j)l Sjbl 

I^JuuLujJ j-/ 0 I313 OI t-XjLoJ I JS" JuJSt-uuJ (j^OJ l^u 9 4JL0 IS" Lv^Lo 
jUi ^Usij ^393 (j^o I4LJIS03 L^ijjLv2^3 l^jlSpoj 
JS^ Olij^yXoJl J9 j 

4JL0IS" 4 jjJuuo J-jJlj 4 jj-^-uJI 4 jUvDI Uaj> Jjlpc-uJj Jj 
JujLuuJIj 4 jU-^JI (j-^jjJ U^oLojjjl (J^LuJI JJ0I3I jl^-U^lj 


jXoJ (JUJU3 4jc>jL> O jlpolj 
^^iuoJJ U^UljJIj 4jJSoJI j5[>o 
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:supplychian oL>lo>!i)l Sjbl 

(^ (jS^ jU-u£)l J$" (JU)l)J RFQS -)l JS" (j-OjJ^oJl JS" -(^OuAj^uJl J (J- Jjl>-uJ (J^OJ 

SjLupJIj ^rjJI 4 jJjJ <L^UoJl ji^-uJ L)l JajjJlj oUULuuJlj Jjjji)! jjdIjI o[;Ij^>^) (5jU^l3 ^jjjjj^oJI 

^ljjjl J;*-9 


:oUujbc^JI Sjbl 

joJj 4jO-ujUcj5JI j^JjlSjJlj oIJUjJI 436* (jU)bj 4S^jJlj 4^>l3Jl oUujUcJI 5jJ>c-uj SjJjUo ^yj^xlo (jjo-o U JS3 
(^JuL-o L-9 ^v£> — OlJi*-o -(jJob JjIao — sjLc — (jjUto) £_>i jll JS" j-o 4iolSOLo_9 sllajljLo cUoUb 4ii?J L$£^I_>3 c1aajI 

o!iLolyJI SjlJ 

-JjLJj £5 jJUI jjjlo_5 (jSjUaIuj^I^ J3UL0JI tfj jl>( 3 JKU jj submittals 0L0JI3 o^Uj^oJI JS" Jai?o <U 9 

Claims- variation orders - change ordersJlj RFIsJI JL L&tljjl 

(^^ajLo^j^I J^-aaaj o>jLuljoJI (j Sj^LDl JSLUI ^o£>c>^ L^-J-c- jjJ j L^jjl-X^l jj Jjjc-uaj^ 

Blockchain 

ooliS"^ij J1 cS-ijj ojljLUI £Ua9 (j Blockchain, Al, IPD, Cloud, BIM jo oU-jJjbSUJI sl& JS"^lokiAojj 
jijj JuiJuJI 0*9j (jiaijs-j Lijjo u-a-uaJ OJfcll (_ja.Q. - >- (JUbj 0 L 0 I 3 JI jlJb&lj Jjl*LuJI ObLcl JJLaiij j_j_)LiuJI 

|oJL*JI J_^j>- L^J (_5jLiAAjj (_pA9l (Jl oloujlj «L)LojJI ooLaS" 
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^■ilg i*iigJL»JI 

■ ■ 

jjLth cLuJ ajiAja 3lg_a 


n 

j^LaaJl # Jjad uLlLxlc jiujj gJLill jj 

£ vSH 9' aaalg aja dJajulgj algnJI J |fc> »■■ aaLflg 

ii ■ m ■■ £ 

. JSill 4 jjU]| SjIac- c jjU]| 4-U2j r^-^ULU! ljIa!£JI 



4jj4 >jo CjUjjjj <Jj : Jj& 4jjj-* 3 Lo I Sjb t4jjjUJI oUjjjjJl ^ (j-oLJI j^fljj «jjLJI 4julSj» 4jJS" jSc 
L oS* tLojX- lLLJI OJjJ^U? jQb&J £>LuJl (^ JjLJl 4 ju02J jS^SI il^J ^LflD UjbuuLO (ol9 4»oLub 4^4° <_jl jUcjl (Jj>- C-Q >jJ 

.^oJ-xJl JLpJI ^^L 9 l yo 4 ouS^jJ 

JuoUcb LobjjLS ^LJI ^ 4^ J->LLuuuoJl blj^oJl (J-C' jjLJI Ll>jJjJ^) (jj-uLalJ t-Lpo (JjXojo (JAjl>LJI (jU& ^uJJS ^oj 
S* jjLJI joJLc- LoJ 4<iJJj5 "oJLlpo l^sUaJlj 4 joSL> ^ l4)j> Loj Lbpljj oJLlpo (j^ljbdl oli jjLJI joj«cj cIjjJI j-o 

:Nanoscience 3 JUJI ^s 

oiUuSlj Lyjajl (0J4J3 <jLojjL 100 cSUjlo ^) ^jjjLJLoj (J^j-^Jlj cSjJJl I&IjjLuuo J jljxdl J-O JuoLcJL j0o4) joJL^ 
jjjo LoJS julaJLj blj^JI oljS Sblcl J jjLJI oLiSj (oIj 3 cjLuoI Sj ^9 .jjLJI jIj-xJ Sjyxxdl j^jL^sJI ^Uoljbj 
jaJlJI j^L^sJI (jjajo (j!iL ^LoJLJJ (jSLol Lbb yoj j\S o> Jl 4 j?oLJI U-^UaS- OjjJo LoJS SbLoJJ cSjJJI 4 -jJjJI 
I^jI (j>jJjJ^) jjLJI O IjLo^o (J^j blj-oJl (iJUL plbl S^liS" (j^o ULc*Ubj cSjS-l bljja 4 iLybl jl bljxdl (j 4 oo (^ I 4 U 9 L^jjCja 
£LuJ Jwojo ^jflj 4 ^oJi)l (JPjJ^ (J^ lUAj IjIS 4 ajILOoJI 2 -uJJl l 4 *ajUo> (j^o I 43 I 51 4 *ybjL>Juo 4 A)^j Ol 5 

.OJLo ^CLLo ^J-^ajj U u*fl) (j-0 


Lamellae 
iength — 1-2 mm 


Branches 

iength — 20-30 mm, 
diameter = 1-2 |im 

Spatulae 
length = 2-5 jam, 
diameter = 0-1 -0-2 jtm, 
p/seta = 100-1000 
<~1 billcon spalLilae 
on 2 loes) 

^Js Ig-flluJ juo Ij^jjoJ oLoJjl)! l^uojb Cu> (Gecko) ^ j^J> 4 jJ^zujo \ IJJb ^Js (JLuoSj 4 jouJaJl (^ 5 Jj>jjO ^bj 
uJULoj 4 UL>-uJI oJJb (jl IjUjfj LoJJlc IjJLbJJ ^(jb>j^)l ^Js l^jiLuJI 03 j (w-uSx- (JU \XJ\j LjLLuo^)! ^Js I^jJj^j oJj-pJI 

oJJb (j^o ij\iLuj (JS(jl Ijjj (j\> 4 -uJbJ 414 xjU>I (j^o ^u-^jI (JS(^ jo^tPcJl ^JjLojj^uo ij\jLub (2.000.000) (Jj^Uo 



Upper level of sela 
lenglh = 30-1 30 pm 
diameler = 5-10 
p-MOOO mm-2 
(^-3 million setae 
on 2 toes) 
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j) L5jLU^ Ljkjbo>JJ O jlauSJl & j^> (^jLwxpo IjoI -9 UwXl£j ,4iU 9 J 4jj}L SjJjLwj (1000) oJl (Jl £jiLo o juOJI 

jJj 6 4-JLL^JI 5ji)l o j^j (jUaUjJl 4 jJLU ^UJLpc-uJL) (^Uju lo j& jJjJI Ijj& ol Ijijj5l bl fjAjbjJwiuo ljiL9j tj^iLo j!j Jjjj 

..«**«** .. . # - * # i . p 

.I^JLc c5j-^JIj (jljJj^cJI (jJLuJ Sj-oJL 4 jJL?c-uJI ojj^ oJiLi) cC^slqj ojJOJI &jj& ^ 5 jj>Ij ol 

(Jwojo ULy^j! UajjCo 4jjjbJl Ojjj^Jl oujIjI yo l^juuy^j *(^^l>) jjiU^Jl (JjJb^uoJl ljj& SISLpcju ^LoJbJl ^li Ji) 
j\io LoJS" juIaJljj bljoJI OljJ SjIcI ^Js l^JLoX' Uooju ^jUJI 4jJio .Syi) ^Ja-uj^)! (jU JjI *B 4 jul 5 jJI ^u 5 Jj 

dj> <JI 4 j>oIjJI Uaj> OjjJLi LoJ5 SjLoJL) c5jjJI L-wjjjL)l 
jlj^oJl ^jja OjjJl 4 juujJ ^JI (jUl ^ia-uj 4-uuO L^jjJ (jl J-& 4jLiJJ 4 JIjl 9 jJL^aJl 4jJbLuLo jlj^oJl Jjlpo (jjJl pUu^)! Jj>! 

.bjj oj>Ij c5j-^l oUfT^ (jJ3o Uo <(3j->^JI jIj-xJL (jUoo5JI -ULbjjJl ^Js jo^jjJi ^yo j^S J5jij JjJj lj-& .(^jjpJI 

.( 5 jj>l Jljjo 3 jijiJ j) 5Jjj-9 j^oLyaj> l4ajl jlj^oJl oJJb (jJJLuoL 

(jJ ->3 ‘1 (Ji 1<000<000 4^uJj L^j>UjI o^oj oJ^ .4jjjLJI ojjj5JI 4 -<oLI y> SJ-cljJI 4 jjjLJI bljoJI yo 5dj>lj 
Ojlbl JJuo iC'jJuLo bljo (3 ^iUao 5 jLo 5L^olJJOujj! ^Jl^j j! j5wio ojjJl 4 iu 5 j >9 cjJu^j j) j5wio 4jji 4 jJLJ ^jLo 

.^LojjJlj JaiLybJl 5j3 SjLjj <4 jUoj5cJIj ojLuuJl 

Olau 5 ^)l 4 j)Jb 

f. M • 

SjLoJJ oLujjJl ^IJ5 LLujI 4jIJj (OjjjcoJI (j>o jwjJ 4 jI Lo5 4jjLJI 4uuiL) joj\J 4Juooo 4wi> jl j^S JjJ-po (j^oJ j! 

jo(j^iL^' UlLoJI jot5 jJ&j 4jl>L>j)I oULlSjJI Jj>I ol ^jJjcoJI ja <j5J 6 c 5 jjLJI joj>j>JI oIL 

44jjjL iybsj oUjuuo> JU c 5 >^cj (JLiajjJI (JLpoJI J 5jjj>jjJI jjjLuoJI jojJI oj-SJI (J (Lycurgus) 

Jiljj J->cj 4 uj>uujuoJI 5jUii>Jl (3J .(Jjj? jJ^ao 4ui £ybjj LoJJlC' (jjaLiJl jj 3J>^)I (Jl j^b->^)l (j^o jjjI^JI OjJ j\JLo Ouo 

j^>^I cl)jUI ^Lol (jp JJjj-uuoJI cj^ t^jjiUJI l^&JJI oLjj^tS .jjUJI 4jJii) j^joJI ^lJ-5cjuujj! (^ujjj^Jljuo 4-uUu5JI 
jjjyai)I ^Uiij Ju^uj (JJJj^ 8012 (Jl U5ojL Jjjo (jJI LLjJj5" 4jLIjJjI5" (J ^Jj^IuuoJI ^L>jJIS" <^L>jU (JL5JI 
4jjjL 4ju yb3 OLouuuO> (JO ^jJuy^LO S.LuoC'jl ^U^ ^Lbl cj^jUoJl £-uoU)lj JJO-C' joU)I (jJ-JjSJl *-XXo (^JjC'jjjiJl 
Ool5" Ouo O J^oJ-ujuoJ I 3 (—Jjxil ^oJb 4uiiO)l 0 JJb ljjOJ3cu-uj| (jJ jJl (jJjUJl (J 0 I 3 I (JO (jl ^yjljJl jO (j5Jj g- J^ 11 4 -u)LuU> 
44j5JoI5juo JjjLyj l$-Jaju 4 jj3L bljo L^u5j) (J JoO 4jUoJL OjjjooJI jJjJl ^jLy^ ULuu 0 Jlo 4jJLiluojJI Ojj-uJI 
(ji ^jLUjl o^^ U5" .(jpjUU 4 j3jjl)I 4jj 3U)I (wuibjJI oLu> ojo j5cjuuo (JiXujjJI jjy^jJI (3 ^L>j)l IjjoU 5 o^ U5" 
(jjo $jj> 4jL jLojjUJI ojjuj 4 (J 5 JI (jjo 03 UUJI o^° ?j> (jou (j^Jlj (dwarf) 4 -u 5 jj£j)l 4 -oJ 5 JI jjo 4jOuuo jjUJI 4^oJS* ol 
U)j5j c 5 jUuj o^iP' Sjxu) J-U 9 (jli jiljJI (Ji ojjxUI \Sjt (w-ojSUj .jLojj^uoJI (jo oJj!l jo sjoj <jboJI jo oj-JU)l 

jLojjL oli (iJJ j5j ^jLojjL 75000 

(JA-> 3 jJjl^JI 5j5 j-Us (jl (jouu ) U)jU (jiajcJl L^-ybju (w-oLpu 4ijo?jo (jAj>3jJjJb ojj jUc« c 5 jUo wX^jj 
(Ju^wio 5 jUI Ll)I uX>JI jjUJI joJU jCouj tjLojjL 2000 (Ji <J* 2 j s-jooJI ^jJI 4jJL> joj>j> <jl U5" t(jUjjL 0,1 c 5 jUb 

‘(*x 5 j<* j! S^>lj 5j5 4la-uj|jj jIjjJI 

(Jjuoj>UI (3 jjUJI U>^Jju^) ^lj-5cjuu)j! joj*-X 9 (JUo5^ ^1280 Jl L^5ujL jjju (jjJlj LjJjS* 4j jjjlS* -£)Uuo 
j\Ju?oLjj>Jl joj>j> j\iu joj UJSj 6 ^L>j)l J joo>^!l OjJJl ^CLo (jJI 4jj3U)I (^UbjJl O 3 UI oU)jj> (jl Uul> c 5 jUocoJl 

. o UbJ I 4 jlU t-LouX' I U 3-^3 U 3 JJI 

:jjU)I ijLxC' 

^Uj)! (jx« jjUJI Jwihj joL .(jUtoJI I jjb ^Js> UjoLj SjUjJI jjLJI U>j)jJ^j ^UjJI SjU^ y* 3 JLUI 5 jU-C' 
4 jjUju 3 JISU 0 I 3 4joI5 4 ji 5 juoU)J 3 4 jj-u >3 4j^o 5 JjJj> 4jjUjuo Jl^-u>l jj^Jb^ ( 3 jUoooJl j^Jl 3 JU°Uj ( 3 jUouJl 

.(jLuOjJlj 4juuuiaJl (jo J5 (^Lpu 4jj-uSjLuuo 4 jl>jJj-o 
| JjuO ^LuJl (3 L^olJJuLa)j) jiLyaJl 4jJbLuuO jljoJl 4-u) jj L^j-9 jOoJ 4juu>LujI Oj)L>u 0 -JUb 






28 


BIMarabia 

Ouuo-uo^)li 4->jUa ja5Ij Jil ^U-U ^[30 Jj>j jJLJI U>j)j^So jjsjSd ; (JjLuoJI s-Lu • 

JjJ-pJl 5ji Uuoyb 60 (jl 43ji LxJL> ^cJUooJl JjJ-pJI (jl Lo5 t(^$jljJI OJjx-uj^)I Sji L JlxjJd 4j 3 J 9 (^jJj^i^-JI jJL> 

c 5 bjb>oJ ij5L*uj Jl 4 j3jI (Jj> U)^*' ija Jl^Jl (OC-lklUj ‘ 3 *^ 3 ^ Uj)T 8 Jj>ljJl JjLoJI 4iJ^j (jl ^Js- 5jjU 4(UUJI 

,j3-jJI 


Jjl> JU ^iJ^jjSJl 4 j^jIjJI ^ujI&I Jio 4 4 j^jUJI jIjjJI Jwoou - Structural materials 4joUj^I jIj-JI® 

.b[joJI J5UI jo J-P 03 ^plJuJI ^UjJUoJI 4JL00JI jo JJLhj Loua jIj-xJI 
4 jc?Ja-uo oUMkS"^j^ci^uJI ij^jLJI jIjjJI -Surfaces and surface coatings (jJa-uJI ^jLkJlj ^jUJU 
(jJl 4JUj5dl J5L^JJ oUjLkj UuUdl (JIj L>L>J <JJi J-Uiu (jl j^oj .L^JajJI 4jJIj (JUJI Juu?u (jl j^oo 

.jlko^)! oLuo L^JLuJo Uuoj < 4jj^bjdl jljjJl JJLpCjj JJLpCj 

JSUJ iojjUI 4ilk)l (JlJISo JJiJ J3JI Jjc joji c>^>j - Thermal performance cijLpd' *!$!• 

.J-jaJIj 4jL 9jJI 

*3*bJI JLSjoI JJLSjj ^JiljJI (jjo R 4xxJ SjUjJ 4 jc>U>j oLLk ^Uul joJj - Energy efficiency 4iUJI • 

.4kjOjJl Ss-Ubj)! oUjOuo 4ibLkJ UjUJLj ^j-*bjJlj ^umSLju Jlc3^ 
. JjuJU 4ajUL)I (jUoJI pIjI 5^li5" jLuuau • 

4JU£ jo 4j>LoI joo sjLiaJl U& 4 JUJI ^Js- 4-aj joJo sjLk ^Js- Oaubo Lo IJU uJUaJl JSUk jp j>Jl 403LL0 • 

(jl (Ji £_U>J (jSjJI cJ^ 4juU> Jju ^oJ (^Jj^UjjJI (COxuoj)! (J-C- 4ooUl 4JUJI 4Jk^)l (j5Jj .(OLo-uojL) 4-5 j Uj (3jo> 

(jj-uuau J^H Cy 0 j-'UjJ 49 l*bl (J| ^llauj 4 JoUcJI Jl Jjuoo I^j' Lo5 f4liJbjj ^jib JU 45Luo-uo 4iuk Oj5j 

JUcuJl U& (J OJo> ^Sjoj ^Lol (_^£ 5jJ-5Jl 4 j J 4jjjLJI (OLxxuoj)l oLbjj> ^Js- jooUl OoJI (jl9 (iJUU ^oj .(jUaJj)! 
I*JA (jJLao (O 3 . 4 JUI SjljPcJl oU>jb Jwo^dbj *cLxU° *cSJ-9 sjLkS*l^olJbOuol (j^oo 4 »pcjUJI ObloJl (J^) OkjuJaJI (jo 
(ji 2 ju OjJ (jl U^oj OlJ^)l jo oL5jo <UUa Jo>l jo 4COxuoj)l SbUJl ^o CNTs 4 jjjUJI (JjJj 5Jl o-JoUl (Jpjk (j^ 

.403U0JI Jlo 4 jjjLJI (JjJj 5JI (w-ooU^) Sjjio-oJl (jcuUabt)I jo 


3^3 ^jUI 403IL0 SbUjJ 4 >LloJI JjLojJI c 5 Ju>I (jo fibres Polypropylene jjJUjjj (J3JI uiLJl jOu 
joo (j-Jl oUcJUcoJl (3^3” (i^l^J' C—Q 4uJajl (^ oUcJUloJI ^lcX5ci»U jjouj .(jjljpcJJ (^JoJLiUJl JjxJ I (jo (jcu>jl jU-> 

(JUSUl (jjjpJl ^Jou 4 j^) j\5l 4uilwX^ao ^Laju j^9 f(JU>Jl (O93JI (J LoLoo ULc> LolO>luol -uiUo 15 J5 (j-oj (J U3L0 
. k-uybJU (JpjUl (jU 49jjlo Jo>I (jo Jc*a9l 4j jj£> ^jo 4j! Lo5 64jUI5JI ojlJjj)! (jp3 4Joj ju-ooJl f^Js* Sjbi)! 4jjJj 

S 

(w-OopJl j^jJo Jlo 6^lJJuuuoJI (J»>ljJl jo^x*al)l j SjLoodl JuoflJo (^ ^J5uuU) (j-Jl 0 L 0 UJI (joljo> jjjkj • 

(Jl juu5Jl J-*b 4 ju^>L> 4iUjl 3 I (jpjUl 403 UL 0 ^Js* SjJlSJI 4iUjl 3 ! (jljJl L-iuuybiuJU ^jiL) ( 3 JI 3 4JI (jUb 4iLybl 3 I 

. 4-upc-uwjlUI (Jji SjUcjJI (juuocuil 4juio^) (j-w5U U 2 JI 3 ^L>j)l 


4j>juu OJoj 4-i>Uu4)l 4iUai -jjo 5JJ Jjl9 jUj c 5 ji ^L>j)l (jo JjJo> £jj jUuI (j 3 JUJI L>jJjjUj OuoJ&U® 

JjJodl (Jl 4iLybj)U Ijufc- (jbj)l JoJl (Jl (J^al) OjjJl (jo oUjidl (JjJLSJo 4>jU joo Lo jJbj OjjJl (jp oliji Jj>j 

; Jlo (jcuUapdl (jo 


(jJL)j 3 4ilkJI -djL^ol (J jci^j (jo (jJJU (Jx- 4 U /0 Lo»o jil^jJI jic- (juuoUJI 4 jU^) ^$jjj>JI u-jUL)! jjo • 
j\9jj j-o cijj>Jl JjUI (Jx. Jwouu IJ-> 4jul9j 4iLuk ojLLa j£ 5jU ^3 u (UoLo j j5j_o jjl)I u U>jJjj5o ^lJbO-oU 

. 4-uuoU-oJl S^Lybj)! 

jU>5" J-oolu 9 Sjjj>Jl 4->jJ (jijla3ul 4JU> (J (_J>ljJl ^j-flJl J^-lj (Jl c 5 jO>l 5j^o Up ^oo 5jjj>Jl (jo jji (Jj\>l • 

. 45iJo 

. 4-uatuULuJI (339 SjLybJl (Jauo^JlJI 4jcJj^) ^j-w5U • 

. (wjLuybJl 403 UL 03 4jj-*bjdl ol>Uoj)l JJUo (jljJI UUaJjJl 4juyaU> • 
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.S^Ub^)! SJJb CjI^jJo jo^pcJI 4jCSj • 

^jAJ 4 jl9(j 43ciiJuuO AslhJo 4iub (j£« SjUc. jJbj < (j^jJjl^i-joLJl OlLuuUj J<S>\ JpljPcJJ oUioJl ^UjJl J-*J # 

£j0 (Ji ^JJ^U Jjj^Cj (JjJlj Si02 KjJLumJI jUiJ 4 jjjIjJI oUjj>JI yo 4jj£o 4iJaJI oU& t(4juOj 4iLJa5") 4 jc>U>} ^ljJl 

.Sjlj-PcJJ l^ybjJO JJlC* c5jU 

SjLujo 20 j-^ y* ^UUJI oLS^JI (j^ioo l)I ( 3-^aJLoJI lU^J <3^003 Jj^JI UUUuo ^jib JU^-L 0 o^°^ # 
<l£j^DI j^-bJl <^Uuojl (Jjjx^uoJ i^yxUJl J^objl oUj (3>! .OljLuuJlj Jbl^o (jjjls (J 4JCybj JU> (Uojj 

oU5^oJI (j^Uaiol Jpj-k 5 ^ljj^l UUjIj ^j^Uo^I <jj 3 j-pJJ 4j^owoJI (3j-UJI lS^^I lsjDDI J 2JU0 (jjJI 5j5JJI cJUbJ 
10 (Jl *Ubj-£j 1 /Uj 20 (Jl 4j^b J^aj L$JJI t(3-¥aiJl olij tiyxUJl 4u^U)l y>j .oJuoJlj oIjJLJI J jj?JI yo 4oUJI 
4 jl)I 5 UsljjJl J jd-o Lo (Jc- 4 ^cXpOuuoJI SjLoJl (J*U2 j (^bj ^COjJjJI (j^Ualol J-C- jjlSJl fj-oUcJl Jluua5I (JLo ^jUol 

.sJj^JI y* Cbjilll (J^Iojj ys^ujS ^I £o J^ULoj ^jUDUjjLo (J^aloJl L)l L)Uj Jl^j .LiUaJl)! 



! 4jlL*^oJI cLuJI ^3* 

(3 Ujoj-Ujj UbjLjIaj (3 J^Uj U>jJjj^!Jlj joJUJI joJ&Uo (^JI 5 jjJj?JI 4j0^loJI jIjjJI (jja JjJjJI DUb 

L^oJjl)I jjUJI jCjoj 4 4jl>jU>9 4U>-U oUo5cJJ Dj^oj 4joUjI olj^oS* ^lj-uo JUJI (3 U)U> ^Obtl-uO (JJ»JI Juuo l^U>oJI 
.(1) Dj^oJI cJUU oliUuSl jj-^Jb (3 (^>U^)I (JwoUJI (jj^cUJIj Jj>IjJI Oj-SJI 4 jIo l^° ^U^U> jl^JI 

: Dj-oJI UUU joJbl yoj 
jjLJI olj^o • 

4jiUjI5juoj 4joUoo5j 4joU)\9j 4joUj^5J 4jjU> (J^UjjCj Oljjj Ol5 s-Lo olj-o ^Lol y U>jJjJi^x)I oJJb ^o^-uO 
^(jJlj^Jl (j-a 4 jLoj>JIj ^SjUbJl oUUU^)lj 64 jJUl)I SjljpJl CjU>jO 4ojliLo (jja «jjU)I» (j^Uuo (j^oJo L-9 j-uu 9 <SJjj3 
U-uQlo U^-^U^Ij «!>5Uo oUuL^ajj oUSUo l$I 4^>JUloj 4jU^a (j^o JUoJl (j^oJu-u o LoS* * JjlLJl L-CuJbJuJl Jc 5jJiDl_5 

.JjoLSJUj UUo 5jj-^aj 


oUUbjJl (3 ^0>!OuoJl oljudl (Jlo tUiSUbjj U-^Uaj> (JLuuplJ pUJI j\ys ^Lol (3 jjLJI U>jJ^^o Jo>Jjj 
6 ((Jj^UuujJ I JjumS I (3 U j 1 ISUUJI (J Loj) ISUUJI (Jjuo 4 (Ooj^Jj^J I) 4 jO Uj-bJ I O LULbcJJ 43 Lyb^oJ I 0 1j-oJ IJ (OI £^LU) I) 

OuIpJI 4C-Lu^>J LoUo>!JI ic-Lu^J ^L>jJl 4 C-Lu^> (JA-uuPcJJ iCi^J\-uJlj ii^^UJlj ^JjuujULpJlj t4CUo-uo^)l OljuJlj 
oULSUuJIj oUUyalL) ^LojliLoj 4 jUoj 5j3 ja^Ij OjjJl 4iuiL> UJUlpO) tUbjUj (JUoJl (3 4iUaJI Scli5* J-9JJ ^lUUDI 
JjjJIj 6(jljJ^I oU>jo oU ^Js> 4Jo9UloJIj ^oUjJLoJIj jUl)I (jUcJI yo jljj-pJlj ^Uu/JI 4 jLoo> oJLJj 4 J5LJIj 
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OoJhaJ juO iJ^jSjlLuo loS" <^L>jJl ^J& <^LuyhJl <4jjj£>jJl ^LojliLoj 6 4jC>Ca«jJLLJ I (J4jlUo^)I 4^0jlJLoj < jJjljJ^Jl 

4juoS" j^O (JalhjJl ^ cLuJl ^ljuO SJX-LujuO ^ 4iioJuO 64ooJjJl ^yd. SL^iPcJl Jl isLyb^Uj luXJb t4ajliLljJ ^uOIi SjJ-ySJ 

. ^luJ I ^ UbjJ I ^Lo^Ljo ^J& 4Ji9 l>coJ I IjJ L)j 4 4jLuJ I ^ jjJj^J I Jju ujS I Ij j Lt O Ij UyJ I 

. JjoJUjJI ^ jjLJI ^Ij-o ^IwLpcLjoI oUiSj JLJI JjJj^JI 


<jjLajla 3I gjQ]j J& jjjLJI 

SjLaII AjjUjII ljILo) ja1| 

J jjlJI jlj-a CjLjjj 
jjJjulJl 

JjVI 4_Jlc- 4j j-q ^Ac. lJj l II 
4ijjJI ^-Ljl (Jja. L_iliJI jlj c & n^v 
SjmVl j>JI J pbVl 4JU 
AjjLoijVI CjLALjjJI j-o 4 jj]j LJ 
S^aLuJI 

J jxd^J UjlxijalVI 4j J-Q jjljll 4_j£j ^aljaJjall Sj£s 

(4_ijlL I^jLoiLL ujI jna ujIj)4jjjL j| jxi ^l jajjoil 
Sjajl j c4 i'v’ull AjjjLll 1 £jLoJ1 ;uJ!Lq ujj£jjII ^aliiaQ 
jjjj^ll < flLllj cjjLll jL jjI£Ljj41 j 64jjjLH 1 £jL»]1 

^jjoj u)lAjjjoil u)!jLk jxi <j]]j jjj .^Jl j... 4_ijjL jUaiL 

j| jUl Lili jxi (.^ UtllJ <jLoljaJl J Sjja. jUI UjIajoiVI 

jjQ Ajaa (._jjgj£ jiajau (^gjU-fllJVl l jc. Lu3)AjjjL]l 
Jc. uJljjLoiVI IL^ JooU (_£ j-o JJjLiJ ^JolaJl ^aua 

'uJjjQ ^J <\. ^ \ a \ 1 ^ ^j j.L]|)^jLoi jal] A £LLj 41 jaajLaaaJl 
JaLuJaj!)U <jLaijaJl Joq jlioj uJjxjou]| AjLISj u) jiig \l 

jaajLoaa jjQ # Ia JJC- j u)£L]lj (_£ jj]l ? jLud£jVI ? -Ldll ? 
4jjoj uJjjafil jl_a_i]j Uj|jjijj<Jl jlL Jualljj j*Jj AjLaijaJl 

UJjaj]| ^ jjQ ^JJ i(Ljjlj]l j|jUl) ujliLaajLl jjQ u)£ jjQ 

1 g joVil i.rO'N ^lc. jL 41 JJjL L-jojI jjj Sjalj <IaiaJ 

^uSjjl^jUI 

4jLojiJ) J jjLll 4_jjj 

A_ikllJI Ojjlall £ua ^juJI l \fs\} 

jxiC. (Jj laJ (jill j-<iVI 6 6JJSU-JI 

^al jjduAj j tqUajolVlj ^jLixJl 

Jc>\ Sjja.j (JSI iil£j Oi ujLIa j 

^Jl 4(JJ^VI UjLIA jll jjl 

Jajjjudll j UjlaxualjAll ^C.Ijl V -)S 

tSAjfl]l l^u-alja. L_jjjaUj 4jjLil CjLLj 4 jftiij) ujjosu 

^ic. CjLjLUIj jU*-]l (jL^adilj ^£ljj j-Q jaJI ^^Ac 
jljjQ^ u)jUl]) ClijSj i ^jQ]] 4_iajlaJ) ^LniNf | 
4 juoiVIj ujiJiJlj jjud£L]|j SjljaJlj 4_ijlajl] SjLjaoi 

6 jljlVI UjUjj J JjUjouJI JJaullj t4_iauudilJI u3ji 

UjOjjlL JjJI uJUoQ ^-3 <._9jsu La 4-Jjgj jod JlLjllj 

c jj^jj JLILj 4«^uilSj]| ^ila]|» jl toUSjJI jl 
S^LuxJI 4_di.l_lxJI U_9IjjLJI jjd ^juJ) 

^aj]jj£j jjLJI 4_jjj 

(_iJajaiJI jljud ^a 

( oLUJI) 

£-A uJj£j]| Jz. 5)jlS ^jLlLI (JxA. 
j-o ujjlaj JLlLj 4ji.Llx4l u_9jjlall 
^JJaII jaC 

^LlV o jj^J ^jJI jljjJI jjl-JI Ukjljj£j ^CoOj jlc. 

Ujjafla. ^ 4-Jlc. 4_Jcla uj|jJ 4 njll 4jjjju_a ^jO 

S jluJa^ jljxd (dJljS fiLuJlj 4jUa]| oJ vL^jjoiV lj 

4_iauudfljJI u3ji 4 juoiVIj jjud^LJIj SjjjaJlj 4_ijJajil 

Lui ujLoil£j]| Ujliaj jljlV 1 ^ jjjull UjIaa j 
.^Jaja-JI 4_ia.L>JI 4 jjJI < oi£j 1 ^jjoJI u)* ^ < 

4_mJI ^jLJI jljxa 4_jjj 
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y J_S-laLji Jji* y ^lajll ^LvVL J 

j£ laJ (_£j]j j9jl^ (JjDLo *x «aJ 
(^jCall jjLd)! 

.1 1. 
’ a# i35! 


4jjjj)I 3^LJI ^Ij-q 40j 

U_jc JILU Jsl jl 4°j L»*■> ^Jajoil 
j j£j jia )uj Luq ( fljLin'l 4_b juj 

J^DDI j4j} Lu<» ^JajuJI ^iJI 

4iljJaVb JjaJl (JJj^aJI 

jjjJI 4jflj)Vfi\l jjxJI jxi Jj\fl*l \1 

4>\l (ja j-JLJIj 4 nJ\ 

Lg>JuJI 

j-a ^'Ujll (_p!DI ( fljhrJI 4jj^a j jfl^Ti Lq s^lc. 
4] (jjJlj (_£jjLJI jjjbill CLojoJ S^bJI ^vlia 

IJlc- (^gDlj 4 s-LJI 4jjilahj y jjJall jj&CJI (_>*ajLaa. 
^vUa)! c^\xun _^{J ^ Ja>LJIj ^Uj)! (jflaJ La 

4ja\ijuJb ^ajaJjj jLdjjb 15 y 

jjljJl OjJajJ! ^lj-o 

L~il2alJ! 4 A^juj ^IjUIj 

»Aili .“XA. 

1 ^ -V- 



jw>** 

—|' 

• U-J* -_-W 




4j<-Lox- 3 jjb)l ojja CjLuuqj oDl (1 ) ^3^? 

OjLojcoJI guuJI (Jlx- lk>jlj CjLojJjcoJ! (J oU-jj-viuoJI oLlflj jj-Ljj ! jJl^loJI 

jOs^-oAJ Sj^lajLo oLuLfljj (w--uJLuob L^JjuA-uJJ bbwJjLflJoj I^ojuOm^l) |0oJ (j-Jl (jUoJl ' ^I^LOuoJl jLuoJl obj-xj 

LoS" 4 jU*2JIj (JjbL^luJl OjJ&i (j^>j-y2j>Jl 4 j>3 (JLc- 3 ObJISaJl fjhs L> (Jl J^jiij CU9jJl (jAuiu (Jj (juuJl j3 j)l (JDLSj (J 
SjLoX- j)l j&U 4 u£jJI JjLuoJl !4 ji 5UJI JjLuoJlj (J^TjJj^J jjLJI. ^Jjjsj 40al JjojuxC- 4 Jjj j^9jJ (3 jO^-owJ I^jI 

^JI ..(JjJ2jJjJI ^Js JjJlj (jjpj-fljuLJlj OjL>U-< jjJI (3 jO^cCJl jOuu) OuoPcJ JjO qS jo5cCu) Lc>jJjj6o l^Jl u3Lybja 4 jdIJjuuuOJ 
^JlSjo (Jl l^Jjj^cui 4 joJ- 5JI JjLuoJl 4 j (^jiaj jJ>T c^ll^j (jpjj>Jl Oyb ^UaJl j-o ^JjjI (Jl J^jDl ^oj cUjo^ Jjo (j-C 
L-iJI^Jl J^bj 5jj L?Lo (jUo (Jl ^OJ-iDl (jUoJl (Jj^CLuo cLDl joJLc- (3 *4jO IjJbj jjLJI bj>jJjj^) ^IJ3 cjujoL) 

^IJbCuuo^L) I^jjlujLuo (jja jSLJJ I4 ) 5ISL>j 3 J-o^j SJuJlpJI (j^oL^ipJb jljjJl Jb>jl jouJ jjLJIj (QjuJl 

Jj^)l (j^bLsjll (jlS* CJJjJ .^O-bcJI cLuJI CjLcbo {jS joo>LJl 43LLJI uJ^L^L^Ij CJ3UI3 CjblijJl JjJjo .^^^CCoJl (3 
4J3JLJI o r -ujb^)l (jl .^jLJI ( 33 ^-uuo ^Js lLj jIj^o (Jl L^Jbjpo (J^ojj jJjjJI (3 5^jj>juo jI^^o ^Ij^CujoI jJl 

(3 (J^j-^JI jj-Uj ^CJJjJ ,4 jJLpJI jjLJI ^Lbl oLc^jJjJ^!) ^IJ3Cucob L^C-jJu) j^-oJ (jJlj <4 j^L & JS (j^*jUaj> ( 4 ) 

^LJI ^uLoX- JuiLO luu .^ 1 ^ 4 )! (j^° O^j^Jl Ou^^l (Jb (j^o 4j>j3CLuol JLJI (jbljLsj)! ^4Jjbb oUo5j 4jcjuuLjJI 
J-yaJLo ^Lj oUjJU-o ^Sj-oj jo|J3Cujob Lj>)L> (40 jo^jcJI 4 u>j jJI ib-uJJI jjLJI 5j4j>! ^lOjCob jjLJI yyLujuo ^Js 
4jjjLJI 5j4>»^l 4la-jol jj jjLJI yyXuMo 0 (^J-C- 4j-joLjo^)I ^LjJI 4^Lox- jJjLLj .iLojjL)! cijUjJjcoJI ^juqj>J 3 JL^aoS^ (BIM) 
(3 lSj^I S>^o 02 (j^LUIj <4i-o C oLjjj> ^j-pCujolj ^ 134)1 (j^ C02 J^LSjJI L 4 ^oj ( 3 JI 3 <(4j3jLJI) (^iSUjjJI SjJjOo 

4jJL^>^oJI 4 SjiUI) 4JootuO 4iilajuoJ 4jjilauoJl (j^jUa3cJl ^o jbo^)l 4 jo)^Lj 4jJjJj5JI 4jjjU)I o-Jjb^)l ojUUo cU)j 4 ^l 34 )I 
jl 4 >- O* ^J-^JI bU*-UJ .5JJj>ja 4 jc>jj 5 JljJol ^IJjCujoL OjJlZjjo oUjJbcJl Uj-ybJl 4la-joljj (.^l)I c 4 ju 9 Li-jJI 4 O 3 DI < 
JjJaJ ol5 (jj? jUl>I 4 (jj->l jjL^lo (jja OjcOJI cj*hJl ^o (Jj>ljl)l lOcJ .jijjJI (JLc-l OuuUO (ji^j^ 
(jja Jjuojj 4 (Ji 9 ^)l (^ybjjJl jiaiLjl jj^oa-uoL) Jiboj 60 jb>J^oS" (Jju^aiijJl Bl M ^Sj-oJ l^bLuoj)! jl 4 > ^JJCLuJ . 4 j>jjJI 
(Jl (Jy>\ 'Sja Jjj>Jj jJlj 44 jjjIDI Oj^jSJI 5jUj (JL 4 JI ^bjoll oUd9 (JjuoJ .^jjoll (JUI ^bujl (Jl JJluoI 
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jOoJ JSui^S" jOoJ LoJJlC. <( 8 jJj>ca JJi (J jl) SjJj^ca 4 juuOJ 5 j 43 Jjo (JjJjSJl Jjuju 5 J (JIj 

J^jJoj>9 <--^13^)1 J^jJoj> Jia) JuoIpcjJI jSjJb <w-Jc> (Jl {jJs> tCUSjJl 3 (j-^l fjJ Ijl) ^^^JaJlj (jij^oJl ^yos> 

. (JuuoJI (j^o *j-> 3^3 ^(ojlUajjll J^jJa >9 4illaJI 


4jo^j llc. Jj^jSJ ^J30uuoJl oUjlJaJl 3 & jUj^JI 4jJjlj obollaJl : J^SJOuoJl 3 jooj (jl (j^ojJ 

<lo 3 c-yb jl jLoJl Jj^jSuJ Sj^ 5 " Obolb) ^JjjI Lj^ <JI Ja-uuto jSjlJ I^oo-uuSj (j^oJJ 4 iilboa jlj-o ^ jljo^Jl 

(0)Lo-uuPt^O Ju^-uuxJ OiljoLL - X..O JuoljoJl J^-ujJ jyc\j£* Jj/^-ujJ 4 -Lj-u)^L 0 OiljoLL - I4 Loj> Jj-flJl ^J^OuO jj 

JjLJl OljoLb L-^JjiUl JyuSjLuuoJl (J ( 5 jJ (jl (j^OJJ 

(Jjj>IjLpo jo^jI IJ-*2J (Jj-ya-ya 3 cjuoJIj (Jj^owo^loJI (jlS"lSI 4 4 jjjLJI jlj^oJl ^j> 9 (jl^o Jjc>-uO (j^oJ ;ji^LbcoJl 

jo^jJL c o-c>jl 9 4 HARNs (j-a jl oLJ^I oi-& oJIS"ISI Loo-uj j) ^j-xoaJI 4jjbLoo oLojuuo> (JL 39^0 oLpOuo (Jl 
.BIM (J jl ^L^LuJlj ipcoaJJ CDM oJja 3 oLji^oJI ojjt Jo>-uo (j^oj .4 j^jLJI jIj^oJI 4j*juub J^^-^ 

jLiJl (JL^ *4 juO-uJI (jLuJ ^Ly&SU j \£I 4-9jJUO J-^jj JjJ>e-oJ J^-uO ^lpcj-ujj)! 30 4-OjLflJl Jlc^l IjJb 3 ^ 0 o-u) 

.^oJ-Jlj cLJl 3 (jjJLoljJl (JL T^uS" jiaj> 


bio nanorobots Jl oLjLlJI JLujj) u^j^r fl-)30uol 


£=Hj^ 

jjJj Uo) / js jIJlcI -jUjuJI ^cSJuoJI JLc UjjIj olojJLsuJI (j oLcjijuiuoJI OjUj oUjLflj jjiaj • 
(jO«j>loJI ) (jA^a 3 el)l 4l>)J (Jlll) jA)^ll 4jcoL> —<L-oJJl^JI 4 jJS" — OjLojJI ^qmAj SJujcoJI Sj^* Jl Ojo^JIOlC 

(j\J)LoJtoJlj (jAjJJ JjL^al) 4 j 5 tXflj 5 |OJJ 5 ^allIJ OUjLfljJlj jlj^oJI jjUJl • 

583 (j® < 2010 < ftUjJI oLojJLjco 4 j>lXoj 4 jjLflj ^ItXaejujiU ^IjcOloJI | 0 jlo^ 3 jJI <u)LollUj< U)U> 

js|JllllloJI (Jl>ljJI ^ollo^3jJI (J^jJLto (j ol^jaacJI ^jUJI U>^J cJ-j'..- JJ3 cl_luI » 

(J^lCLolJII j\A-ul Jl5J>J5 ^Uc / J.^.l I (juO (SjJLo 


• Bowyer ,A .2000 .Automated Construction using Cooperating Biomimetic 
Robots ,Technical Reoort .11/00 http//:people.bath.ac.uk/ensab/B-man/tr/00 11 

• Bowen ,T.S .2007 .As prefabrication sheds its off-the-rack image ,automation 
via3 D printing threatens to transform conventional construction http//:archrecord. 
construction.com/tech/techBriefs0704/dignews.2-asp 

• Cavalcanti ,A ,.Shirinzadeh ,B ,.Fukuda ,T & .Ikeda ,S .2009 .Nanorobot for Brain 
Aneurysm .Int .J .of Robotics Research.570-558 :(4)28 

• Leydecker ,S .(2008) .Nano Materials in Architecture Jnterior Architecture and 
Design .Birkhauser ,Germany. 
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^jS 4x5J>ll)l 4Juo&Jl Ou-LuJ 5 jjJoj> Ubj^SJ (j-a 5J>-Ij objApJl Jju 6^buJl oLLo-£ £ua-> jo (j^o 

<3 4 uuudjJI oLLl&^l jo ^JO io^LuJl jO*J (iJJjJj .olJjuJL) ^lji^Jl (Jx^ JLojJI jJjPOj i?jiLuJlj 4JL0JLPC0JI 

.^IoJI ds> 


I)jljj IjjJj jooJ JI}j ^) 4j^) iOlS"j\i jipJl jJljja (J 4jd!>UuJI oIJjloJ jiLUijJlj L-Ja.>l)lj ^ojuo^aJl jOo UJU> 
J^jjiuJl jJ^Uto (^UiJj 4u-u> JSoj JJ^o 5 Jj Jj> 4i)jJ^ jojJJL) jouJ . 4 j^iuJl p LLj^ L) L^jjcoj ( 0-9 jJJ (JJIL^jLuuoj 
^ jiuJl (jja 4 jLo-pJI oIJjod tOv^J^Jl (jJLijupdl jJLpJI) c 5 jj>l ^Luu)! jo (jjD tjipJl ^jLojj jApo 4iUoLoJl Oljj>i)lj 
SjIjI UbjJJL) (jjl ^jIjJUIj 4j3^LuJI Jx-lji (JJ3 4i^aJl olj J^jiLuJl ji^Uoo joUoa S)jl £L£dl (j^JLcluJ .JjjiUuJl 
point cloud o-ooujl £^uxpo ^OUJ 4 <jJJj J-xj .4^Ll^JI oLujLou) J-*b 3 l (3 3^03 (OSHA) 4ju^oJI 4j>^JIj <L^LuJI 
4juojjIjj>JI ^j3cjLuJ tSjipJJ 4 juu>JJl^JI (j^>lj3dl j-oUid Ubji> ^oj 3 JI jJLpJI (j^ 3Uadl (3D) jUo^JI 4 jo^U 


.I^jl9jj3 JjJ-poj i^jiLuJl ji^Uoo JjJ-pd) UjLSJL) ^lfljj^)! oLojJUod 
Geotechnical) ijjijjupdl 4 -u>j-X£)I) 4jJ^jju>JI ^SIjJJI ^o 4jlu>jj^JI oLojJUudl (Juo&i (JjJ-po <l 5 \>l 
4jjijju>JI 4 -u>jj 4)I J-oJUij -(j^j^)! jI>oJ (^jj^)! JJjJLuJU joJ^j 4jJjloJI iuojj^)! (jjD £ji (3^j(engineering 
4 ^ liLoJ I ^j^JUoJL) 4iJUoLoJl 4joLuou^JIj 4u^JI^juoJI jl 4joUj\A)I 1^>I^j> JjJ-poj 4j[jxdlj 4julULJI OjjiiJl 4-u[)J 
Ojijii J-*2J3 tjSu^Jl oLuLulj (<Uji JLoX-l) 4juybj^)l JLx^l jOJuo^Lij 4j-9jjdl Ojjih (j£ 4 ^oj>U)I ji^UooJl (Oju-SjJ 
OlJjuo o-*juf>j (j^ybjL) L^JJl (BIM) ^Udl oLojJUco ^jjoj (Jl ^Lo^jLuJlj (4juybj^)l JLo-C^lj jjjLu^)! 4jJjj tjJj^dl 

.io^Ludl 





4j CAaC. (jjlij TCC ^jjjou JajXaVii 
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(jc. (lljagj Uuli A^JLjuoj ( «.Uu]1 CjL-a^aJj SjUIj i ~j a■ >■»“'! CjULijj t ~j a^o]I ^LLaj Cajjj LaAic. 

^gjjauJI CjULjj jljC-l ^lsj t f.ljj]| ^Jj^a] jlal£]1 4 j\o» 1' (jjuaj ^ajj t^ajjll , '-v" , „1 i .^ljj]' CjLajl*_a J j- lajj BIM 
* (jJ_jHa]1j ^jjjuaa]' S_)l4lj (jjm.Vlg oljj (jja.L.rt<s]lj (jj<9<9>.-i«a\1 jjJJ Igjt jjjjj l^j£jLojaj 1 ^ J Jijj ' J ■» ^j-j ILaSj 4 \>j—>]| Cjl j 
Sjlc . 4_lajjjji]1 CjLajia_a]lj $.ljj]1 4jLaC 4jt^.|jjj $.1jj]1 jJCa] ^JJj (_^L]1 $.1jj]1 ~jJu_aj] Ijq>.Wl BIM jijJ J 
4 jLiai1 JuLuj jjcLj (j<Laj djjc. parametric geometry £-a juuaUsUlj 4'V.Wl ^Ac. BIM j-lUaJ ^aJJ La 

^ALu £uCaj j£u V n^y ^JslILUI jjC. (J^Cill Cjli CjIjjI£JI ^ic- BIM 4jj5j ^jjjjaj LJajl (jSLoJ tdli £-aj . LiJUjui 
jA Cla. jSI ILa j^ L iiAgJI .(TIN ((Triangular Irregular Network) ^usisil 4_jjJI ^jLcajll JL* 4 jcj^ 
£.UJI CjIjix-o ^Aiuuui SCc-Luua ^Ac. Sjjli 4 jjUj SISL^a jjSjjj cLuVI 4jj>U ji^JI (JLoC-V jLuVI 4 jjV-J 4-1^-Lq jjjJaJ 
^IcCjujI ^jj 40 -o]jjilj Sj^_^,VI CjUj5j jACaJj 4 _^Jlaj 4jjJj BIM ^LuVI 4jj>U jicail (JLoC-l ^aJlSj . jiail (JLoC-l s-UjI 
(JLoC-l ^Ac. 4j2JjJaJ ^aJJ LqCc* .jLuVI 4 jj>U 4jjCaljj3l 4 jjj ^3 SjU^Al ^Axftll jjjSjll (JjjlajI CjUjaJI Ja 4cja*n a!1 dJa 
^-L uJI ji^JI £-a 4_iCaJ)j3VI SjlftJail jjj£j 4_1 aJ)a IgJ^u BIM ^LuVI 4 _jjVJ jfiiUI (JL<iC-l jl Cjjj _1A3 t4j\*fl\t ji^AI 

•c^l 


3D earthwork .icUjll ^jjujII sI^L^a tSjli^. t4_i3jjx_^il 4 _^.aai1I 4^UJI cjIjula tjiaJI (JL^c-l tBIM ;ci^ J1 cjLUS 

BIM 

4jjvU 4jjjjj]| (JLoC-Vi BIM JaL)J . JiLuVI 4jjvU 4ja3j 4c^.Luia $.UJI CjIjula Cj1£j^. SI£L^a ^aJJ UJJ^. 4 _ia3j 4jjj 
^LuVI 4jj>U 4-^.CaJI 4j i2Ti jl jA 0^_JI 14A jjaj .4_iajjuj1I $.UJI CjIjula 4£jjw 4jLlJI $.UJI CjI-Isla 4^pw ^LuVI 

:^jCjjuj BIM 4jj5j 

S.UJI CjI-Isla 4_^jjw Jjlcl 

.jiail (JLaC.1 *UjI jLuVI 4jjvU 4ja3j 4^.Luia ^i Ausjjx-^JI jjjLCajll ^i Cj|jjiull JjjajI .1 

CjIcslaL ^J-jAll (JjLjuuiil 4j^UlVI jjjU^ j£u .2 
J-AJvUl £.UJl Cj|-l3LA j-lc. JJ-lfiJ jfLdJ .3 

JuulSI Ja. ila^jl UuJaJJ jj£VI 04^1 4lUin jiaJI L-iJlSj jiaJ^kj j^uu .4 

uujdll CjI-Isla ^AiuCuJ 4jjJa|jj3l 4jjj jjjiaj jfLu .5 
.4 jcJ£JI 4jj£UJI ^i ^aull jl j j 4jajjll 4 jj5j j^ ^Ac«l 4 Cjjaj $.UJI CjI-IsuJ cLuVI ^vU ^JjaJI 4-jJj J^ajB 
j Y j X ^Luil ^IIVj cLuVI 4 jjvU ^LuiVI jA 4 jJj^-ui jUj CjI^-2j ^3 $.UJI CjI-Ijla jCajC- J^Saj 4<JUa1I (Jjjjuj ^Ac. 
(JUiC-l ^a-lflj jCajV I ^Jajui jjiuj 4 JUaII (Jjjjuj ^Ac. . 4jjl3Ij jjSI 4iL^. ^3 4j3|j* 'nII jjajV I 4JL^. 4 jJj J^saj Lo£ .Z 

jiaJI Cju jCaj>U 4 _JjuJI u_9jjiall jl^JaV ji^JI 


Text file for 
planned 
digital map 


Text file for 
original digital 
map 


File uploading 










Planned 
digital map 

Original 
digital map 






Extraction of 
planned level 


Extraction of 3D 
geographical 
terrain 





Generation of 
3D planned 
terrain 



Generation of 
3D current 
terrain 




Exca- Vw 
vator 

Upper 

body iiQp 

Lower rrf\~ 
body 



Bucket Mk 
object 

Arm 

object 1 

Boom 

object J 


Real-time 3D graphic simulation 


MOON Sungwoo *UJ! cjIjjI sl^Laui 
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BIM j »bu)l jil>o 

(JjjLoiVI ^JU^aJj CjliLnll dLa jjjpj ^jJjoj 64ja5jH CjUUJI j^a.Luil JagjL LoJuc. 4ijiaCj CjjC^JI ^ij-JI IJa Ijuj 

jLuVi aj£U 4u^jSI jujlcajll ^ ^ S (digital terrain model) DTM^^ ^Ujj 
JUiol ^j-a^J ^ljJI JLoc-l ^LuoVI uj^JI Csu >lSlj ^Sjjc^JI ^ 5LjSI ^LouIj ^LlJI jjj. d^ua ^jSj t 

.(j£p>Vl ^jjCuJI 

jjU DTM CjLojuj j-a UjJCj tUb^all 4 jljauVI 4^'lflJjVI (JU j^ajl x^\ JjuIuj . jjojtCajil ^u^SjSI (Jjjdll jA 
jj&jJ 4-<j>LSI CjljLnll ^n-oa. ^ic. (jill jA AjjAaII 4 jujAi^S l CjULuCI (JUoV ^jJ^SI jjx-dSI jl . jjjjLCajll 

.^5ja]| ^9 ^jjjouJI BIMt (J-oCj .^jjjuuJI L_a|jJaVI ^>>S jjjumll jUn l^jjvSLxuj 6jA CjUjIxuJI J£ j3jjj 
u«oj 4 jljjaiSI IU . CjLSaLoillj jJjlUSIj CjVVI ^JLstuuCj jj^juCiSlj ^nu^ajSI ^uuojj^uj jj^Louill 4ujjt^SI Ol^_aJI 

IU. Suigua 4jj£USI > ^aull. 

Site Mobilization Complete : —-* »- ; ~ ; ■ ' ■ ~ ’ j ~~ } - | - J - { - " 

Test Pile Completed. 

Piling started & ongoing 



sr-r 


'"ajg" 


i 


Kg"T™ T g ' "T” ' jCS" 


Eiftmrrf. 

iLiR 


| U<W!#l» 


Inlmn* finnhing 

M£f Wnrt, 


¥ ¥ 


C=> 


^auJl Jo ^ijll (Jjujl J 


BIM 

.jLo^)l 5jlij> ^Uaj (Jl ojI/CLujI jouj cjJJl ^Lj)! j^Lll ^jjjCJl oJX'Luuuoj j5)l jJLpJI C>o (oJa-uo 

jJ^Lol jl (wuJjL^)! Juuo CjLoSjJI Jj Jj?o 4J^ojj JwojJI j>o jC- 4 JL 0 IS" 0 L 0 jJLo JjLCuoJl (^jJ {^LLauJl 5Co 

icio 4 jLlo^)I jSLojj oUIwxWj^)! J 5oiu ^UuJI oJjb .4Lc JL^o J JLolaugmented realityLo^ « 

.^U^LJJ (JLjI jLnjj j^jjj JwojJI 5^LI ouJ&i JuJUj Jl ^jjCj c5^Jj 
oLLJI (jl J^; I^L jo^yn^cJL Ja-oji Ljopo 1^jj^j>>JuJI JwouJlj ol^uJoJI Jjc>-ujj j5Lj <l3^>l 

jL JLoXj)! ^Co Jijls Ja-uuoJI jl9 (Jl 4 ^Lj^Hj jLuO jl jooJ ^!j ji^xjl (j-ooflJ 5 j^j>j^o 

Jj>Jl (Ji j^LuJl jjo cojJJaxJl jo^jJl JLaj jooJ .pjujl SjLIj JjIjJI (wujlSjuJI j^o Ou9jJJ 4 ^J^CujuJIj 4jJJ_/>4JI 

. jila^Jl jJ^)l 
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•j-' 0 ^ 161 cu 9 jJI 4 -u^oJI (Jl l^JiU otiluJI (jpj^J pIjjI 

objiLpJl c>JJi jja ,j,ApcJJ 4joj^DI 4jjJI i)l (Jo^JI c>Sjb (iJLjpcJ jooJ (jJl9 4 Ujta (jLUjuo s-LuJl) (Jjtidl ^JiUJIj (^JjtiJl 
ScliS" (^£l> jijuoJI (j° ^oJa-oo 64Ju5UJIj (jLuj^ll Sjji (jwpo JSLij 4jo>Lu^I jjjLo < aSjJlpJI 

oliLuJI bJJb (jjj3o joJj-oj 4 jljo^Jl (Jj^L) ^Uaj ^IJ30 ujIj cloJl oLoUi Jj>-I joO-oo 6 (Jwojl)I (jjo cl^o^Jl Jjo , 4 Ji 5 LouO 

.(^^>^)l oUluJI jjxpo (Jl oliluJI JlSj js * l^isUblj 


qjxSLoU filAJLil aai CiULuJI 


(Jjuau Lui 6 LijLiVjll (j-o Jjj-J CjUUJI 6JA ^UVhJ (j^AJ 4C_lS j (^l ^^3 I^jII (Jjuuajll (j^ajj ^-jjjuuAI (jxi *l$jjVI Aau 4_^.Uxi CjUUJI j*qjv 
l^lckjjuoV j&a. ^Uaj Jl UjC^. LjLuijl ^aJ ^^UI CjUUJI (JaaVj SjLI (jS-oJj c jdjouJI jl£luVlj C_mjll ^ 4 c*LujJ 4jU» 11 fijlA 
(JflI jiaLVo CjI j CjIcjjjujq liA (jc* ^jjj c4xjjujj (JiuuiUI 4_L2 wjj ^Ac* Jic-Lujjj 4jjj-q A^jLuAI 4 JajuijVI j-o CjLjjLuclII ^jxtjv c v w ^jjCuo 
(_£p.l Sjuj ^gJuuaVI OLJI Jl l^jalCalj SJuCaJI SUjuJI CjUUjII jjjiC ^jjjuj 4 Juiatil ^AcA 4.3Jj 4uOill 4jjV\l 4_mll ^Ac* CjUaLU. 
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ojj-ilinJI jlj'ill JjlIoj 
uilqJ aiiu dj j— uloJI 

cl__LUI »"■! nglon 


n 

3 X tljjJlg i j l nel l QJLLflj" J^LQJ 

■■PJH .jJj *sjji .jJLJ-o Jjgai 

^aIui Wutte Anja J Jti* 

(Jj-* 2 -^eJl j^oJ (jJlj l^>c-^uo ^oj oUluJl CJJjj S^^ouO (J1 c5pl (Jv^° JCu£ £UuJlj SjLojJI JjulOj j^oo (Ja 

photogrammetry or scanning 3D at*£)l Jjtj Jj-ybJl ^Jl jpjia 

i3j3jJlj Cbl>LuuuoJlj Oj-iJ! (J| Jj-^>jJl 4uJl£olj JjJJ J^> 4uJjo olojJLsco jijJ ^jJlqJI J^uu^JJ LflJ (ji>j-C« BIM ^ij-oJ f'LuUl 0} 
(jajJ^LpcJl JuJLab (j ^JiLoJ! jj^jJI Ujb (j^-J^J (<Lo Ji .BIM JuJLab (jo L^-JLc- Jj^a^Jl ^oo (jJl 4 jlq^>jJ 1 oLLuJl { j&j£* JiUbjlb 

.(jLuoJl ^Jjjlj 4X-jJuuJl iuSliLJl OjlbtJlj t_£jJ>j)l jjljjJl fjs> 4jjLoocoJ 1 
Ljul ,4 *jLoocoJ 1 JuJliLJlj (jliilll (jb-uJlj j^5JLoJJ (^LouL>j)l (jLuuJl 5Lc«ljuo «u>j tJjjjLcJl jb^)l 4-^aL>j 4 4 uojJJL) 1 CjLooJl 4_<-ojj Ju£> 

Jjjj 4iLu)l LjJ iJ^Jj .<LuojjJl (J 4u0u^uO (—Jljj> ^uUy 2 J (jl^Jl JSL 4 JJ 4uuuul)lj 4ij3jJl (Jo*uO tJjjLoOcJl ^y^LuxJl (Ju300 4^1j3COj!l ^OuU^UuO 
4uuoJbl (Jb Lo ^ScLybuO ys jL5)l juo £-lj->! JLjb Jjb SJiLoJj ijloLuo J\S Sf-LbJ LjJ clj>! L$1 ^Lo 5cLbJ 4jja3 cljj>!Jl l$ 1 cl^JLc* 4jl>j)l 

^ljLJj olijpojll cbJL>j lJlS ^4uu*uuuLJ 1 5cLbj)l ^Ubj cljj 5 jSLs JLu 5> Jjb SVljo^! LLLj 
Jj^yaJl JjjjLupJl jL5)l 4^5jLojlJ1 JuJbtJl 4cLuJ1 oLojJLsco 4j>JuJ : 4ut>LuL9j)l 0 L 0 JSJI 



p 1 I m j f> r 

Lojl ^OuJ ^Lc Jjjlo 


Necropolis Theban ijjloJl iuub 4JoJlo (_> jjU (jJlj Assasif-EI o^LouJl4jLo> iilLaioo Haroua l^jb^ Sjbbo cu>Jl JjLoj 
(LJL> ^ya3^)l) 4uoJulflJl 4uuuLa 4JouXuO 4 -^j>1j-o ^ (J^uuuJI j-^J (^j-Jl jJl Jjiaj 5uXuuouJl 4jLLaJuJl (J& (jJi^J ib-flJ jJb 4jjjLcJl 4uuuLa 4JoJuo 
4uJL>Jl cjjj JjJLo jju^i^j ijjSjJl L_ucyal)lj ijjLcJl JoLuJl (J| 4iLjjj!lj 4l)JjaJl iJjjJl 4JuC«lji (juO JjJjJI jjliLo ^Ouybj (jilj jyzla ^uusc^aj 

.1979 ^Lc> jjuo (^JUl CbljLL) LstijuO L^-Lo5L) 4iLLaJuJlj 64u0JuLiL)l jyOJz ^c_jb juo 4uuuojjl 
(j^lj jlS^LoJCut tjjLuJl Juu9 joLJl jj-Jl (3 (jiU c 4u0JuLii) 1 ^cojb (3 (j^°Lb (joibc-<l jjb 4uu^ij)l 4o>ojJl cjjo jjJ-o Haroua IjjU 

.25il 5 juj^) 1 Jj-Lo 5jiauuuo CJoJ (^JuuuJiiI 


^yoijUj SjjLjl 

6«LbJoUo» L&jjuya-9 5jt$J «^yoS^b) 4 -j-Jl L^JLc* (jli^lj 4uu_La ^u-ob ULo CU9jX- {(j^uouli! 4 JoJlo jl L_jb 4 jLoJI 4JoJloj l3jjo ^yaS^)! 
4ii9b>cuo 4u0u^?lc- Jkj 6(3jjL)! jblj J^JoJl jbl jpj-La-Jo ) jiilj (_)^-*J! j-$-> L-ibiyo (^C- ^iL) £ jj-Cjbi! ^ya-xJl J j y2uo 4-ou^Lc- 

JL 0 J 0 (jC-J 4^ 670 (Jl^ 5jJbLaJl ijy2uoJl 4u0uyabJl (jX- Jje-bj (UjJo 32-33 ^LoJo 25-36 (jb>j£« (J^> j<^ jjb 6^y2uO L_J^U> ^yOS^l 
JLouJoJl 4^_> (juo bbuLao i^S" 280 (Jl^^o 4ijjA)l 4JoJu0 u_Jj_C u_j jJu> j-C-.j CjoS" 56 (Jlj>“ lli 4Ji-)Ju0 l_JjJu>J 4^S" 220 (Jl^^o jljuuol 4JoJuo 
(^jljil 4_La_9L>uO l_JjjL)I juoj 6juoo>^l jjac-Jl 4_La_9L>_o 4^_> joj 4 jlj-uol 4ib5L>uoj jij| j5y5 l_JjJc>JI juoj tbi 4_La_9L>_oj (j^> ji jfj-o 

.(JjjJl j^B^\ jLiauo jJb l^Jl Cbljlia-oJl L_Jji!j 6b>li-uo cLuya jJb 4JoJloJL) 4jjj>uJl Jjlj-oJl L_Jjil ^JuJlpJI 
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Oj-yLoJI (jiSooJ I 
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L-Q-yaiiuo (j^o Ijjb- 5j\iLo (J| (j^oj LoJi-u tjJl&JJI (j^o 4 jJ| J^>jJ1 J^-uoj JLo 16 x JLo 20 (Jlj^ ^jiiLoJI o-lioJI <b>Louo jJLo 

4jx> jljj> (^j-uo 4Juo (jlu ^oJ ^ojLcO jojI OjJjo LjiiLuU (jlJaJLo (ji^ljj o-b-flJl (j-o (JLo-lJlj ^jjJcstJl (j\oL?tJl Jjla ^Jc> (Jj^J^ -LuL’cJl 

(jiaxJ Lo^-JX' Jj-*=> ji^ljj ^J^JI f'b-flJl (jja (JLo-uJlj (^^IpJI (juob^Jl Jj-b ^J>JJ .4j JJLol^Jl CjLoUjJIj iJjojjiloJl jJjLuJl (j4oo 


.4u5jj-QJuJI jii>LuJl 
^IjjL^ L$JbL<lj (jlS" (jJI 4-QjJjjJI Lo 

(jSJ 4(jJjjSJb £j (jj-ol 4Jj^J 4-ouJbjJl joLya-oJl jjJj l) 1 4j Oj^uOwu) 4-fljJjjJl DJJbj 4 4-o-/Jb-*Jl 4u-^Jjl1 4j>jjJJ ^ 0 -Ja.jJl ^olbJl o-JJ Juoj>j (j5 
(jj^> jJ>j>J 1 (jo (JoLujjI lJJ j j5J ^25 J1 Sjuojll 4-lC.ljj (j£> 4 jLo ^o5poj J-^JSiojlpJl^rv 2 ^ (JLuL>Jl ^oSb>Jl j)l5Ijji^” (jl CjLo^JLxoJI 
.4JUloJlj 4 jJjJ1 4jJj Juoj>j j-^j Ijji^” wX&UlO JLjO> tSjJLoJl Jo>J-o 1997 L-Q-uo5l (^jjLc> JLuoj ) 



S'1jjL> SjJLo L^JLloj (jJI 4juoJbj)1 Lo 

Cj U.j- 0 -Pc^Jl (j-o-yb (jj^l ilbj-i^cjo (^bj 4jJLl3to ^Lybjb ^yaj>-<l j5-<io 4 JH 0 J (jJl JjoLoj 4jbLolJl 4juu»Lojl1 Ijjb- SjbLo 4juoJ^1 jj>>j 
•!> o 16 X 20 4JL>-Lujlo jlb ijbLoJJ ^^LooJl oL-oJl .((jJjJj ^uOjbj (j1j-<o1j 5ybliL)1) ^oJbJl ob>o1 Jjuuo ijyaoJl 



^ljjb^ 5jlfl-0 (J jjUjsJI ol-b (^lO 
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j 4jjjcoJl dJjlLo CjLojJLsco C^CjI jjUj^JI oJJb 6 ^yoSjtlj 4jjj^l 4jJUaj^)l 4jLscJl 4Ja-ju1^j 1995 ^Lc- Jjuo l^jl^- 5j\iLoJ jjIqj>JI CjIJj 

(jlbLc- jjjJl 4 jlpcjLJI 4jJLpJIj ljjb> 


. vioJJI l-LpCjo ,$ ljjL?J 416" JHoj 



( Wutte Anja 053 bjJI ^-LujJI (jJL>) ^LJJI JjjL> jIjJ 4 jjjbosJI o^ajJI 


^5j-ojJI (Jj J^/»J1 ^j-o - 4 juJcJI JjJj>JIj 4jlpc^JuoJI 
|0»-ajj j^j^iJ t^JuuoJl 4Jb> ^Js- iolx- 5jJij J4^o^o Jjl 5 jJoj> 4jJL>JI 4jOjJI ^-ujlo Jjo tiojAiJl 5 jLojJI JjlLjCo ^j_qj LoJoj 

.A2>LIjo j |oJ (jj 4CjUaJa.Pc-oJl 
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<o' 



GAD + Space Model Vlewer 
(Spaces, Spatial Properties) 


> 4 / 

Space Model Analyzer 
(Grtsss Model Spatial Gdmparisom) 


DWG, FBX, SAT, 


Qi 



Social Metadata 
(Social Rank, Dynasty, „.) 


Space Model Generator 
(Spaces, Spatial Relationships) 


SAT, XML GSV 


FBX, XML ? GSV 


<3 




Space Model Comparison Tool 
(Gompare, Sort, Visualize) 



( Wutte Anja ojj Lol:Harwa of monument SjUUI 4 j>Loj 


Jall SjljVI 

(Wutte Anja 



















Jl jUjJI o*) ^LojJ' 4 j3ja |JlxJI t( (space model comparison tool (SMCT) pUsaJI jl>b 51J ;o ^ij JSCiJI 

jI^JUj^j (3^1^ jj^jj t( Karabasken, Irtieru ^jJj', Anch Hor, 'jjb> Harwa ‘u^J' 

SwLox- » j^- ^jx-» t(j5^i) 'jjl^> Harwa iiojji Jj^ya^ 4 jjjbc> jbT JjojI (JjJL>o ^j t 4 ij^JI ojjb 3 l^JLJL>ej 3 JI ^dbuJ' 

.((JJ') Irtieru jj^j '3 (^S) Karabasken <(jSS) ,Anch Hor 


£=rU' 

Analysis of Egyptian Funerary Monuments with Building Information Modeling Methods Anja WUTTE | 

Peter FERSCHINl | Georg SUTER 
http://www.harwa.it/eng/harwa/harwaing.htm 

Azhar, S. (2011). «Building Information Modeling (BIM): Trends, Benefits, Risks, and Challenges for the AEC 
lndustry.» Leadership Manage. Eng., 10.1061/(ASCE)LM. 1943-5630.0000127, 241-252. 

Badawy, A. (1965). Ancient Egyptian Architectural Design, a Study of the Harmonic System, Near Eastern 
Studies 4. 

Berkeley. Belzonis, G. B. (1821). Reisen in Aegypten und Nubien: nebst einer Reise nach dem Ufer des 
rothen Meers und nach der Oase des Jupiter Amon. 

Bran. Bietak, M. (1972). "Theben-West (Luqsor). Vorbericht uber die ersten vier Grabungskampagnen 
(1969- 1971)," SOAW 278, 4,. 

Bietak, M. (1973). "Ausgrabungen in Theben West-Asasif," AfO 24: 230-239. Bietak, M. and Reiser- 
Haslauer, E. (1978). 

Das Grab des Anch-Hor, Obersthofmeister der Gottesgemahlin Nitokris I. Mit einem Beitrag von E. Graefe 
und Relief- und Fundzeichnungen von H. Satzinger. Wien: UZK4. 
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gjjLuinJlg CllbjJlJI 



O^-lg XI f jLuij ^ pj .Ul Cilgaf jjgJaj' jj 

TpJLLll 0 X 1 J nlo'i'n S-\ i nV mn j li'ei 



jjjAll 

Manager BIM MEP 


j^so 4j<j_>Jl (ji .iJjJj |OuuJl ^Lojj J->-i ^-Xbtjuuol jjjO JS (jl (jJjIj jU 4j)jU-o .3^ KJLo |OuuJl Lu>jJjXS* oUlC-1 ^ j^QJ (jjo ^lj-uo 
(jl LoS" 4LuC-Ul>1j LoLyaXSl 4j^CtoJl O bcoJL>-oJ 1 (jijoj Olj<AS (JL>-oJl 1<-XA (^jJ (jlj 4(LOjlia^oJl ^jocoJl (J^ajo j) buC-LuyaJl ) JjuQXuuuoJI 

^l olS^XlUl 4Juo JbLflJuO Jjb .(SjloJl 4xLuy£> OJxIJS'^ojuJI £-0 JuolxJuo JS" fjULOJOuo jOo Jjfc (jSJj < JjbJuo ^jLuJ ^ouuJl Ljljjl jjjJaij 


.^l^JUuC- iojiijuo J>b 4jLulaj LoJJlC- 5jLsL yaJl j_jLiluoJl 
(jljJotil II4J 4uol^Jl Ji?lijjJl Jjb^cJ ^ lOjJ 

. Ou9jJ I 


jpj-^O J jL> ^ (^Ju9 L-*X^o) ^J*iXu (J'OuScJl L)1 L$l t j)Jj^-uJl j-JjUuo ((^Jj> (Juuo jl jLuo jUs) CjoLyaJl £^UXoJl ^Jx jjJJ^al Ll 4 jLJL>J 1 ^ 
(j-^ MODEL (jAU-uolii oljla3- ^>uU*_o (jl ^o-Uo ioSj .jL>oj)lj icj^JL j-jjLiluoJl oJUlii j-o JuoLaJl (Ouubb (jl lSUJJ .jiSjtl (JLc. 4 jjL jl 
4 joLuJ1 oLoj-uojJI jL£j>0 4jjliLo) jllscoJl (juo jiSl 03jJl JjUj Lojj LtUJJ 64 jLjI>uOJ ^JjCLoJI juo (-.-cuoLuU Ou9j <J} ^Lc>j 4jlJuJl 
ojLj-xii OluX>| JJuc- jLuo ioLoj-ojJl Djjb Jlc- JuojJI jjJaio Lojjuc. <jJJj Joo Lol *4 jJluqJuJ1 oLoj-uojJU Jjjtl jlJi^ajll (juo Ll^iojU (jLoj)l 
|0uO JjJjuo JjL> (juo JuooJl jL^j>cii (jl Jjol^jJl 4-L*2 j>uoJ 1 ^juyoll iOjLjocJl LtUl) 4jL>Ouoj)l (J ^jr- 0 ^)! j-^ ^ouuJl JjJjuo (jl JlpcJ |OuuoL^il!l (JLc- 
.^juoi 03j JuooJl lI^oI 5jLo ^J3o iJjb ^utaJLj (jLuo jlSjiijj)!) jLojll 4uoLo oLoj-ajj Lbj\^pcii (juO ^uol jJb 


:oLojJLooJI 


|Ouu-flii ?-Lol JLuoJl Jjuujo JLc- 6 ^ 0 -uoj 4>jJ (juo jiSl J>1j cL>-J1 (J| ^Lo^ciij 51 jl>jo jLoj)l ioLo oLoj-uojJl Jl>1j 5jj>juoJl oLojJLscoJI 

J-ybjuO J Jb 5Ju>lj 4 u0jJL*u0 (Jx> Jj-y2->JU 5 j\aS" |0-wj Ol>jJ ^19 (J| j-la-yhii Oj-uo 4^y^LuC- (juO l^jjj> Lo JuO (J>C-yaJl Oy-yoJ 1 jOuO 1JuO £-Jaj 

Jl>1j oLojJjcoJI Juuio 4juLxC- jOLi (jJJjJ 4^yoXsdl (j^uQ-U lSj-^1.3 4u0-ojj (jo oLojJjcoJI (j^uflJ L-9jLu>b L>lAj ciJJjJj 4^1 ^l l-uuuoLuo jOuolj-oJl 
j^iajj 4 Ja.fl-9 5 Jj>1j Sjjo jUjjll (JjL J^XiO JJuoj Jj>1jJ1 jyaXxW j)U (OjuJI JaJ^-o (3 .4jLo^ jfc&J < Luc-yj> 4 uuLouC- jboj)! 4 uoLo oLoj-t*j 
cU*> (juo 4 -uw-ij ^ouu^oJl JjLo I 4 LL 0 03 ^ (NON- GEOMETRIC INFORMATION) 4 -o-u*>c-oJ 1 j^t oLojJ-x-oJ 1 o) US^ ^views J) J^ <j 
Lbjjjlajj l^Juo (jiL^dJlj L^-soaJ 4 OOj l$ 1 (J ^uOuPcJU i>Luoj 4-LolS iojJLscoJl Oj^ OJJjJ ^l^JLc- ^uocaJl ^jllalj oLojJLscoJl 4SjLiuo 

.jOLya ^jjJLo 4u61jLo 4-Lojacj6 j) (^yajuo-y^J Ua> ^j _>3 4JLoJl> 1 (JcJb jl JJLiL Uuo 44uflJL3cuoJl (LOD) J) Jo>jjO l--uuu> 

! Jb*j>j)(3 obLuucaJl 


J1 (J^uflj J (^jLou*-04 4u6Ulj1 44 uSJo1SjUO 44jOj-^S") ^OuUO-y^Xll ^y^LuC- JSJ 4-OJLl3cuoJl OLLuu>J1j JU>j)l Uuuybj 4-u9jjO ^OuuJl ^Lojj 

.l 1 j-u> uX> (Jx- 5j^-yaJlj 5 j^SJ 1 olxjjlLoJl I 4 I 0 uluflluo 5jLoJl DuXA (jSJ .^Loj )1 4 j6 L6 ^LojJl 4jJ}jjilflj U Ui&j ^MODEL 


! ^j-U-uuO-j I 


4jjjj-ujuo 4jjblS(jX ^_jjj (j*u> 4JUuC>1 f-L^j} J ^Uu9 j)1 (JL 4-QjLujuo jUo (lLj-^S^j! ISjoISjuo) U |0-uju9 ^-LalO j) 4^0u/J1 (JjkijjO (Ju>U (JuOuScJl (J jL> 

^jvJjolc- IjjjSo |oJ jJ (jo^ ^ou^io UjuS (j^UiJlj £uoj>J 1 ^jJb oLybjLo oj^j 43^JUxj)1 (jjo ^l^xjjll l3jj& jj) lJJSj (COORDINATION)JI 
uXSllllj oLybjUlll £uo-> (J> (J (jjUlll £-uo-pJl (Jx l-o>j LiJJjJ .jj- 0 upJl 4JSbXuo jOo (jbjLo ^^>ji 4uX>1j jJb (J^> j 1 45 uX>1j iS^Cu 
INTEGRATED PROJECT)iUiij J} £slA*J> J^j jo MODEL J O&oJI J} 0^3 JuoS' JSOo oUuXbJI JS' Ju^ ^ 

.jjUu3- 03 ^ JuAxiJU 4Jbl9 ^j^vXuoJI (jjo 4 JU&U 0 43c-o jluX^I dUslo Ijjbj ^(DELIVERY 
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|0u>>) 4 -«-wj1Juo 4JI ^obljJl Ju^aljlll 'bJJjvZL* |Ou£ojJb (JL- (jJLoUl (jo Ju*s>ljloJ! (j^-wbuJl (Jj 4>l>Jlj oLojJLscoJl JjLo 4Jl> 

Jpji^ (jx- (j->jl t^LLo (LYNK) ^^Uj^ jl (Wahtapp) (3'Ui>^)l J^I^JI ^coIjj ^Ij30wjI^I <4uijjj\5^)I JjLwjjJI JLujjI <jo 4 jIjj 6£jjbLoJI 

<03jJl JU5 lUjJj bjBjjjo 4j6L>jJI Juy^ljl)! (JjJ^ ^|J30ol ol3 (jjJ LoSj 64 jjjJJI CjLLi>^)I l_3^L>j iJjb 64jjJljLo 4_*s>L> 4 wSJJ^I CjlSuul 

.^JjLCoJI 4jjJ& (jo Jojj (jJ IJlAj 

:oUUJI jJCb JJL5j 

Oj^j l3j-wjj 100% 4>biuJI JjSj jl3 ^oUbjLoJI u_*i >j oJjL> Lu$oj ^jLojll ioLb oLojw-oj 4Ja-wjl^j jw_OLi Juox- oJjL> Lu^o 
Ju^ 2 j Jj 6 olOcoJI (j LL>-lj ^oLoLkJI (j £_*bjJI U-& Lobbj jJjoJI (j t-uuSjJI oJj (J oUbjLcJI l-Cc>iJ jUill iUi£-^)l 

|oJo o£bJL IUa . lljoJl (ji 2 jo 4jjJSj 4jj_C-Uboj ^oLolbJl jJJb 4_uuU jo Jojj Louo ^iuLlbl jl 4jjLoj*uo ?-ljJ>l jo jLuSj (Jj (jU>j)l (jiajo <3 

oLbjLoJI olS( jl jl (LIVE CLASH CHECK) 4i>>o Jl Ju*aj jl jSLoj cJjj) 6^-uuJI Jjijo Jo>“U Ll^j 4 jJU ^UbjjJI Lojjj I^lS4-ojl>j>j 
^ ojj j! (J (INTERFERENCE CHECK) oUbjLb jLi>! ^Ij>l C-L^ouuS JS(Jx-j ^JjOj-oJI oLjo>to £oou>j ^bb! (Jb>J JSUto ^oJo 
*\ j rUj oUL> jlJjbl (J1 i>l> o-uJ cJJLj .(ZERO INTERFERENCE DETECT) j-vbj (J1 J^b (J^- 6l£i>j 6(jbjUJI iaLiu JjuA>ij 

.5JoJ> 4jjJSu J^Jo 

IJjJ&dlj cJl 

^jl> UJLt>j Uuo c5j>l (JjU jl jo 430j 5ij_> (JUl L^Ua^abtj ojL>L (OjuJ! ^olj^ L£>iu (jJI 4bKill jLbj ^^>JI oLUuC- <jl cLl j! 
(jl LoS" 6^J3tOuoJl jAoLuoJ! 0JX- (Jj j)j-^>j j-4>Jl oLLo-C ^o>> jo Ljj JjOjuJI (j Oj>j-o (.(jCIj JST jya> ^oLalub Ool3 6 4 ^-w3LuoJI 
5j^S" 4wu0-fi>l olo O-uwjJ 4jajjjjl dLa (jl U (jOibcJo (j-Laj Ujj .iustil^Jl 4jjJSl)! (jja 98% (Ji Ju* 2 J 4jjJSUl Jjjbjj -oUol^jJl (jbao l-uuu>j- 
.4liiJSll 4-uwjoJL CjuS 5 jUj> Jjo 6 4_aJSl) 1 jOu^o ^3jLuo (j U j£u£> 4jj_lSj jjlijj (jl c5jlaj 4-^>j (jSJ Jl CjLc-^^-IuOuL) 4u_uwjJL 

: •ij'j-J' “j'^1 

JjIj> Juo^- LJ Uuo MODEL J1 (j^Uil ^ULoJl oLjSU JS"^Li>! ^ojL Juupc-Li (SU PPLY CHAIN) (j ^U^-^btill ^ouuJI ^loI^j 

Owu-oLuoJl C<3jJl (j (jjlbcuoJ! (juo oUliaJl JjlJ> j\^>jj 6 L£>Ll>! C<3j Ju* 2 J (jJl jl (jjjbtlJJ ^L>j (jJl CJUL o-ljw-o olj-oJ! oULUJ 4Juuoj 
^jljuJl 5jUI) (jl (jjjJ (JUwjjll ^UaijJl (J jUobJ! (jiaxJ J-Lo 4^>j (juo JaJ .oblJJ 4 bJll>wJl lljoJl (jjuj.su ^l C* 3 jJl jluUbl J- 1 oj ^oX-Lu 
^_j UtuoJ I (3 I uX> 4ou£o u\wS > lll L UwSJ j j3uyO ^jj-buo ^3 5j b>J I C-Ub Jbuo 4uuoJb L jxU (jJ Uuj 6 4;bx- juS ^Jia-^ao yju^o ^jj-buJ (Jj IbtuJ I j 
(Juo (JujJl j>-Dl JuSlllLj 6 JubiUJ (JuojJl JjJ>Jl (JU- Jb3l>j 4jUlll <3 Ujj) 5jbL*aJ! j_jUluoJl juo 5JbuLo cJJJ5"L$lSJ 64-o>*bJ!j SjuSJl 
JubL^ill 4bJSill (3 j^3^ Ul&j 6(jjjbti)I 4-1)53 j-3jj Uuo (^uuucuoJI (jjj>i)l (JU- ^Uic-jll JuJlijj (jS^j cJJuiS 6L^J (^U jl 5 jU>j j>L cjUI^x- 

4jJjj 4-l>U Jj>llL JuuouStil jl dJUJJ ^uOuwjJJ 6j^uuoj (jo3J JS-U ^jj-buoJJ ^OuwjupcuO (jbjX- ^ojljjj 4jjJl>uJl ^ouuJl CjL>u<jj ^uLalujj 
(juo jSLu- 3 ^(Jjj^SJl 05joJ 4jjS"(juj |OuuoUalll 4 jIJu Juu3 (Jjjll (JCkJJl Djju^b 4jjLijuo 4j ^bu Uuo 64Ju-C- ^UI jUl^o (JLfllouuJl 4X-jjblo 
|Ou^uybjo ^o ^JjLolLo! (^o>J ^OuOu^a-oJlj CJJUJI (jo (3^!^ (Ji Jj-^jJl J-^ <bJJS 4>uubj 6uLuall)l Jju OuOjjjJl J-3ljJl jo Djj_* 2J JjjjLUuO (^lo 

.^Ou^lu JUiluuo (jjLb (^! j! ^Jj-buoJl luLb J f-lj-to |Ou^lu juoloJI (jjLstlU 4 uuwjLo 41u jiljpj 6(jj2Jt-bl 

:4jjjc*aJl 

l_3j-<-o UlAj 65J> (JL- ^jjbbo JSJ 5j-U-bJl C-Ul) jIjSj JS- 1 u l_3j-wj iS^lJl 4>lu juL*j £ 3 jLo (J^ (°^DI j^jLslo 3 DD l)I <bJ-ljl 
(3> juLstoJl CJUL jOuquj L^Jjjj (juo JuJliil)! ^wialwb - 4uu*a>_lJ! (_Sj-^ 4^>j (jo - (jSJj 6 4uJbt3 4-)S-luo dJiAj ^JuOusJl (Jj-^ (JL- ^U> jS-lu 

.4jijLo £_jLluoJ LLuwjuo 5jlscJ! ^SUill (jo 5 jUiwj^II dluiSj 6^jj-luJl ^ou>> ^o (_-*_wjLu 


:4u^>!>U>J l 

(Jo^blll (Jb2-^> U»j 4_uub (JL- ib3l>jj 6uLuQllJl CU3j ^5>j 4jj) C-USj ^SjbL^aJl jujLUoJlj CjlS^bJJ Sjjj^ (OuuJl CjLliij ^lulbtlol ^ju^>1 

.JjljuoJl SjUIj ^uuuujl 

jbU^uoJl 


/http://bimarabia.com 

https://www.thenbs.com/knowledge/can-bim-successfullv-deliver-small-construction-proiects 

https://www.aecmag.com/59-features/1300-surroundbim-for-small-proiects 
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.% 300 ajjuij dalij JJldj jiuj pi^, 


dijLuLil dm 3-i-5LQ 


!4joUiLo 


(j-J! CjlJiULsuJlj obU^tUl £jo lXji^UJ ^Lojj-Jl OljOlj (J^oJtJl (JjUjO (jjULlojll (j^-ooUJu^-oJl ^^ib 4 4 ju^o«Jju^JI £_)jLtuoJl ^oJbjco ^ 
4Jlst_9 ^UL <^-«j>cJ L^JJl loj i4j ^ULll ^ Ijjj-oJLujJ (jl (jLoLtojll (jj^-oUJu^-oJ! ^Js <w-«J>cJ L^JJI Lo ^jSJ 4^0uuo-y£iU! ^ ^ouuJl 4^00 ^!U3 cjuuo 1 L^ULtJ 
? LjLxj} ^ouuJI jLouo (j-o JJLolSJl SjLi^ojll (JL jpjols l^jlSlj| L^_*_9| 0 ^^oj (jJI JjIj^JIj ^dbjJI fjb Lo <LfJJ j (jjo ^jllj ^4^Jbi3c-o Jjjjj-Lj 
(jX- JjjjLo OjlliLo (J (jijj_3cJl | 0 J j} 44 jJLxJI oU^J |oJLJI (J (jj-oJj>OucuoJl j^ib (JS^ ‘LjjjUlj 4 jJjJI (JL S^Lbjll (oJuLuo JliLoJl Ijjb (J 
|oJL (jjlj iL^jLC-Lv^ (jA-o-o-y^J-oJJ ^ouuJl ^Uu (jJl SJ-QjcoJI JISLojU (^U-y^iUJ 4ju9lS (jSJ ^oJ L^jI jl} tJjoLiojll ^°jjU!j ^ouuJl (jAJ J^jjJl 4 jJI 
(^Jlo jjjjjj^ tL^l^j (jJI J^UuoJJ JjJLcJlj oL>[/iSjII Lj^x>I (JL ^jIjJIj lSj^jJI ^jLLjll (jjo LJ Jjj! JjI&j J-Lr-° jj-Ui <3 <ujU*jojUI 
SLI^jo (j-o Jjjl dJUS* 6|OuuJl 4 _q_L> ciLoLoj (jUj_>J (^ 4 jl>jo^j (^! ^I-\3cjuuoI lSjO>j J-^j Juojo (j-J! 4 XaJI (^ Jj-LcJl 0Jjb (jjO DOl-Quuuojll 4uol^o} 

JuOJO (jjl 4S^Ul jl 4-umuoJuoJ! JJ3 io^jLoJlj C<§jJlj 43jJl JuoL 

.ioUojll 4 -uoJju^JI JjjjjJ 5^uS*Ujlji) (j-^cJ (jl (jSLj (jJl JjoLtojll 4 j>uLouJI OuuJLoI juOuLuoJ-uo (_J>Lu JS^-J 0 (jjojjJjL (jl>ju>j L-.D^Jjjb l^J^ 

IjOuuJlj 4 joLiJ^)I 4-uOu\Ju^Jl (^ O^Jl^-ub} 

oJx> ^JLjl (^y^LoJ! Jjj_sc]l l^Jjo ^Jx 4jl Ju_& jjj>cSL jojlijj^ aUo Cu-> i^ouuJI 4 _q_L> (j-o-^j 4u>i_LoJ-JI 4juL<ioj)l djLou-o-^iJJ! (^jj J^-4o olojj 

• X 300 4-uujjj SoLj JJloj IU&j ^olS^uJI (jjo X 65 (j-o^Sl ^J} ^ouUI ^OsOujo (j-JI ^jz-uoUj-^JI olS^cJI 

4juoJ^I jLSl l^LU^uuo! ^Lo 4juufijJl (jl ^upc-yi? iJjoLwjj)! 4-uojju^Jl 4-C-UyU (jjLX> IS Ljuuo ^ojuJI 4juuijjJ ^-uoljJl ^IJ3LLuoj)l iJjb jLuIxl (j^oJ 
jiSl 4 joLio} 4_>J-oj u-jJlLjj (jJl 4 jOj_sLII 4jjLojcoJI oLouuo-yaUl (jjo Jjj-oJl l4ajl ^jJo L^jSJj (jjjijJl Juuy^ (j SJxLuuoJJ ^ouuo-y^Ul Jjlj-J 
oLJlkjjOj 4 juuAjJ! oUlklJlj DlXqjcoJI 4juuoU-u^J1 JI^-ubjLI jjliiJ ^jLtojl! (J«jlAju^-oJI (_Jx LuC> oOjjjJ! £_jLb-oJ! (JSLjb (Jlscjscj Lu 0 jLXjuijjo 

.SJojjLoJI Uojll 

6(j^JJu^-oJJ Ljjj^I^joI oL (jLtojll (JjJl^tlll ^SLoJJ 4jjju90 ^oLoo J-Loj! 4Loojll (J} 4_>LJI (jls 6 |OjuJI ^SLoj (j (Jju^LUI (^jl^uuo SoLjJ jjlbj 
(J} 4 joLoJI 4_jLojcoJI 4jJ)jJ! JJju^cJ (3 (j A,i -\j-$-°Jl 0*9j -JjL^jLuol |OuO-uo 4 JlsciJl (Jjll Juui-tluJl (jjO 4jl Co> 6 4 _u<ju9IjuoJI (Jx IjJliaj (^J 

.4SlXj ^jLlojl! Uj-LJlj oUJalJl lXjlXjsLJ 4UjuLcj ^SLoj 
Jj_>j 4_pcJLcoJ Olc?u 0 jJI ^ouuo-^iJj (jUojll JUjdl OljOl (jo ^juUl JuuaL-CLu-JI 4 UjI 3 ^ CJ^S* OjjjiflJ UL& OolS t^ybUl LXjjjcJl JjL> 
^-OljjjO |OuuJl OLfljuUaJ ^-U 0 O> (jjl jjU t(50JjSC-O (JjJLpcJ (JUo J^/-& (J} LXUjjCuJl SJojjLoJl 4 j0LoJI 4-JS-U^Jlj 4 j^)LoJCoJI OLojU0-v42jJI 

4jjjj_Lj 4 Jj>LoJ ^oj lSUI (JLjUI jl (^oLJI sjoUJ (^Lo! ^j^jj-o ioLiojll LoUjuuLU JjSj j)! <JSju$J! c>° LLUjJuoJ!^y^LsJI 4_>J-oJo 

. LajLojcoJI ^SLoJJI (j 4-L^-uo 

(jjo (ju-oJJu^oJl (j^ooj 4(JLlojll (JU^tlll 2 -oLjJ (JL JjoISJL «5oJl>-oJI ^ysLsdl ^Oj-oJ» (J} «l£oLoJ! 0Dj-oU!» IJlA Jjjj^cJ 4jJjj-uuuo jjjj 
(^juLUI ^jj-oUI f-LUo} (^ Jil coj UjL^juuolj JJLjUI oLojuo-yaU! jl ^jLlojll UjJLUI ^o-^s ^ oojJI (j_o jjj-oJI ^Lii9 
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jiii 3-0 4 j 6 bj\i)l 4 jJLJLpcjJI 4 j>uLoJJI ^ Lo 

64)L*-9j 4jjJ3 4ijjj-L5 *(jj-9 L-LyU (jo j\5j! (JuUOU^tUJ 4jCybL?tJ! (JSU^Jl Uj-Lo SlSL’toJ 5-ij-Xj>CoJl ^-y^b-ScJl 4ibj-L (jj-<OuU-£oJl ^J3 cjLjjI 
4j4jcJI (J| (^jLojcoJI ^jj-oUJ CjIxjs-JjJI LoJJlC- 4-y^bCj 4 ^;UL-<jJI 4>uLojJl (j\oU 4>4-oJJ! 3 CUSj f.Lyb-9 (joH^oJ! 30 L-<JLiajj L^JiSJj 

. (JjJL>i)I ^jjjjjJJ oU_>IjjJI (jja 

Ujicjl 4>JU“ 4 >LLoJ! oUj)l (3 4 Lo (jlxj Lo Ib&j 4 4ijuc9jj 4 xULo 4ijjjJaj ^y^LusJ! (j\j Cbjlj-ojUl Jjjj (jAjalj j 4ouJLUl 4>J-oJJl (j-o^J 
-UlijjJl £J 3 Jj-O-sJl jSy) J^JjJ 4 j<-9UjJ Luj ^y^Lc ( 3 JL -3 5jLoC-j!lj OljoSJl (j\J L 2 JJ (jAjolj L-uU>J La> <(OuuJ! ^CoJj (3 (JULtUl ^Sj-oUl 
Cjjj-ybj *^_JUj>cUl ^jj-oUl (jl^o j\*J (J^JCLO LouO l^xUlij-O kil-sol Oj\*J Jl> (3 4jJj^ILl)! ^-y^bjcJl (jo Ji 2 JjJl (jA-> 0 lj (-ULS^ tS^-oSJJ 4 jJLLpcjJI 
4>Loj (J! UcJb jlLLjj)! (joJ-L^oJl Jjlpcj Lo-o 4uu<oj3 jl 41 jLo 4joJa-uo ^^Lc Jjjj (jC- SjjljloJl olUjl)! jj>tC jl 4jLybj!b 6 -L 2 JJ ^jloIj 
jL3 4 JII 0 ^jLoi (JLc Jj-y 2 J>JJ 5jJu>-oJ! ^^LsJl 4ijjj-b L^UUb (jj! ^ouuuUjUl 4 jJLoC- (JJ 4jLybj)b 6 ( 3 jLojcoJI JSLl)! 4jjlij-oJ Ulol 4jUJjiij 
(3 (Jjib .4->uL>-y^ 5!Sbcoj (JjuLoJ (j\oL*J (^juub J- 2 -oJ (jjo j\Sl CblL>l (j-o 5 u\j2jloJI 4uuouuo-*jU 1 (JI^-Coj)l 4ULijb LoC- Ilc l-jjbj jlSJoj)! 

(JLJbcj (Jbj^ ^bi! (j^jjj toLijjJI dLa (JLc u-LLjJI 3 Jc-LLi 4Ujjj ^cobjj (j^b c>° (JUo 45/L 

!(Jlu 4 Sjo l^oJiijj (j-Jl 4 julQuJI 

STAAD.Pro CONNECT 


:STAAD.Pro ^Ljj 30 (Jib 4 SJ 0 4 i>jIj 36 )! jlo^jllyb 

41u JSUoj <Ji>Ij (jl (3 (JUbtUlj (JbjUl jLuoJl 3^3 ^bjjoUl (JjJ-sb 4)^-0 ^ol-^j LL *s> tiLULoJl dJl^) 4ocUj Cbljjl (jjj-LO 

.^oc-j L> JLc c 5 ^Lo (JLL>cj ^jj-oi 4iLuyj>j ?.LLjj! 5 oj-> 4jjLo 4jl>JjU 

^bLoU! | 0 - 0 -y 2 -O (wjjLol ^IOsCLuo! AiCj {SJlAjsuoJI ^-yabjJl 4 j>J-OJ (wjjLo! ^uXjsCLujO jl 3jLoJ! ^jj-oUl 3 j^-0-y2J (j! ^bj^CLujuoJJ (j^OJ 
5-iJj>toJl ^ysb-sJ! ^jjoi (3 4-LoJ>cij JSL^Jl ^Jc- JLuo jjIU f-liLvbj! 4 UojJI 41ojb ^LoljUl ^jijj 4 4 jjLoJI 
£0 4>b>Jl 5jjJj>coJl ^y^UsJl JjJ-pb |oJoj (JUbcUl JbjUl ^jj-oUl (JLc laij-9 4 juuoJCA CjjuJu $.!>>) ^oJo tJuooJl jUuo 3 

(JloSJj ^bjj\C 2 JI cpLoJ! ^jjuoJJl (jC (JUj>d)l ^jj-oU! (Juy^3 ^ouuo-y^Ul 4-b>^o (juO CU9j ( 3 l (3 ^bjjCOuoJJ (jSJoo . ( 3 -iLoJl ^bj-oUl jjlaj 

^JjJooJl JjJjUI jl J-yJ>j!l UjjjJ 3J! 4U00JI Duijbj 4 ^LLuO JSuLO j|jLyJ>j)! 3 5 ljJ>JuoJl 5 -iJj>coJl ^y^b-sJl 4 jjjjJ^ 3^3 ^^^Ul 4U0C- 

.5-iLusLoJl 5-iJj>toJl ^yab-sJl 4ijjjJi> 3^-9 ^y^CuU ^LslSbjjjuO ^o |OjuJI 4ij-b> (j-o-yb (J-ooJl jU<-o 3 - 0 jj 
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^bjl (JjJb>cl)l ^b^jOuJl uXjIjJ 


J^L> (jjo^! b^Ju 40[^uil)l (j^oJ (^l i^jJl^ 4x^-uJb (Jbj\3 (JbJLao ^bj-ob (JLc- (JajJJ 4-o*$jJ! OljLoJl l$0 >} ^Jbcb 

^VabjJl f-L^LC-l (^JX- (jjajj 4.,0-ujJLo 4jJa3cJlj 4 jL>-LujuoJI (JLoJ>j)l Jju ^oJ (Jlu-oJl (JjO-uJ (^JX- <(_JlO JSjjJ O.J->Jl jlkA-v^j)! (^ 6 | 0 uuJl ^bj-OJ 
.yv^llsJl 0 J-^J ( 3 jboju>dl OcJl j\il ) 4JL> <3 LblijJG I^JjOo ^ouuJ 4-bliLoJl 4jobJl ^ysbsJlj l^iajj (j^oJ (j^Jj 6 4 jOj-oJI 5ojl>-Jl 
^juJjJl J^Lujjll iJjb ^o-ujJ 6 | 0 uuJl ^jj-o-u (j^SjJl (j-yjJ (j^Jj 6(j-OjJl UaLuj^)! (^pLo 05j-oJ (_^-C- (JuojcU l$jJ>^II 4-o-£-J! bljoJl j-oj 
4-v^b^jJ! Ql^jjJ l^l^J t^JjcJjJl |OuuJl ^bj-oJj ^^bjbl (ju OjLojJjcouU (j^-41 (Ju-*-1uJ! 4jbjls (3 43u\Jl juo j\!i&j (^C-I oj 

4uJLojJI oJJb 4->!jj OjIjJj^cj utULjb J[p 4jl 4S>JI £.|j-a-> 3j>j Cbu>- 64juybjJl 

(^vj->JI J^JbuuJl bLiljjuoj ojbj-po 

i-£-o-^9 t-^uacJ (JS^ DP3 j>uJI ^v^LlsJI (jA3 4-C-juo-Pcuo (Jj L^JbjjacJj 4 joLJ! ^y^b-sJl 4 j>JloJo (jbub 4 jJLJL>cj bLyb-9 j JjjJlx- O^ll^-Lo} jJLJb Jjbjl 
bbbljo ^yoSj 4jJb3c-o 4 jC>-ojJ JjJL> 3->J> LoJUa O^^-luJ! oJlA j-oJLub (jl JuoJj>-oJI (j-oj 6(Ju-Jl Jjuibul)! 4JLo-C- J^l> (j-o l^cjJbuoj 

jj ^b uOC- C-Ub oj-vb (3 i^o-^9 4joI>j} 4jbbiujj)! Jj-bJl (3 oli^h>^!l OlL& j\jLxj .l^iblo 4x-b-v^J ^ou-LaJo ^UJuS' (3 4juujl9LuJI 

.obb-jl JojJ>cJ (3 Cj'^JhjO 

oj^buJI JoJo>3 Jpj-b (jc- obb-JI JjLo J^L> (jja | 0 ^o)l (jjo ( 3 jiuuo JLbo (jjo JJLo&lJI 4jJ^u^J1 4>jlojJI JJlo JjobiJI ob^oJI jijJ 
jl ^|J3COolj obu-UalU ^-o-uOj obu-JaJl y\j l^b-vpjj ^oJo (jjJ! oljU-ijJl (3 ^o^>l)b (j-oll^-oJJ iJjb ^-o-uO 6£jbio ^bj-oJ ^Jc- b-b-* (j>)! 

4j ^oJL^j L^bJl CJj^bu-Jl ^b^-oJJl (3 OlojJLscJl oS^j Jaij-9 4-oJbb-«-Jl 
^IS" (jjo 4 jujuo ojll-va} u-JUalOt-o (j^Jj 6 4i>-Ul (jjo 4 jJLc- 4->j0 jB jj (j! ojj (jAjstjuuo (ju ^Lob-oJ! J-ol^lll Jju^-uU ^oJo 6 0 jlbJl (j4uo (3 

.jl^jaJl (j-ooQJ (^J-C- SjSjjuO (jl>juuJl 
!(j-o (JS"gjo L^JoLb |OuuJl 4juu4l) (j^-oo (jjJl oLojJbcoJl (jUaJ £u-jojj (J} Ibjb (^Pjj 

.STAAD.Pro AECOsim Building Designer & ProStructures & Revit Structure & Tekla Structures 
obol (JLc- bbJjo>} ^oj (jJl oJuJcUl (JJib 4 JL 0 IS 0 JI 4JSuu^Jl 4>J-oJJl ^uj ^lJJS (JLc- 5j^lc. 6(ju^sJb (ju^jJl^ ^ouuJl ^bLob ^pb LoS' 

(3j>^)! Obju-Lall! (3 L^jUO^cj ^ouuJ L)L) k l- :: >3 Cplia^b (j-o 4ju>ia-uJl ^v^llsJl C-Ub (J Loo ^y^bjJl ^LpoIj 


'bs> ] 


^oJ&Oj->J j^-OJJ (O^^JLo-C- (J^ J^ - ^ 4u-ol^so! (3 , -b33 ^jl^Lv^j)! LSj l -b> (^'-bs jbl>^) (jujbiojll jU-O-Xl^-j! (jjO ^OuuJl pljjJ 5^CO (3^ 

6^<-\>1ujuJ 1 ^ jSl 5loj)l | 0 uuJ 2 J (jjO (j^oJo (jl 4-^> (3^1 (j^°P^3 ‘bfc^Lol^j) (jLuojll 5lbj)l (jX- |Ojl<-Jl 0 >cJI (j-o Jj j) b} 6^ouuJ! 4jj-L> (j-Owba 

. iau-ojj)l 3/LoJ! 3 Lvaj-va->j 6^oJbJl 3 ^ouuJl olflju-Laj ob^juuuo L-9^b>j) C-Ubj ^Jusls> J^lio bbjLuu>! (j-o Jjj) b} 




/http://www.bimplus.co.uk 
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rOuuJ I A*uSU pluX3tJLajlj 

) — • •• ) • 

(BIM) 



<. h\h\W \<^- Jjjuj! 






^jjJLuo 

6^jL*s>(Jj^Jb tJjJLoJl qa 4L-fljJaJ! XlC- Juuuol; obouXl^uoJl JuoX- 

4JJuLo ^j! (jLouujb5jbj 4ijb-& 

5jjo 4uuojbuoj)l 4 jcoL>J 1 -(jsJlj-yaJl ^ouu&jjl (Juui ^ <3 jcbl 

OljO-o JjL> ^Ou^Jlx Ubjjj (j4-uoJJu£^Jl jJlj ^ ‘^Uo jlj ^(^j-jJI (jbjJl (j JbtJl UiA (j (j3lluJl (jja LS" jl lJ^cJ ^i} 

lobj-^S" iLbbiUjlj bjlooco -X>lj ^Lobjj jlb>| CU>i 4 j1^2^lpcj 4jlSo 4 jouoj> (juoJJu^jl JuooJl ^oJLu-to Ou> 6 l) 5)1 jlSji j)l 10^ 4 JLJL 0 4JJIS 

. 4jb-vaJlj uLlqJuL) 1 j ^ouuou*L2l)l (J} JaJajsdJl 4_L>juo (juo lo-O .bSyjlSbuoj 

. ^OuuJl JUtuO (3 (j<bj3cJ (jl JjjJ (JajJJl^uO (3^ £>juOj Jt4^ <: Lb>CuoJl OuLk (3 bjb bX-JjOuO (jX OJJ^uubuo Lo L)! JuoL j 
^Jbjb (jl Ou-> t^oJajcoJl 4jJaj LoS'^cobjj (JaaJj JuoLwj ^uoJJUb Joxbj <4 uOJLj JauuujoJl 4-oj^floj jJE> lS^JI |<5uuJJ l>lybjlj 0(_£\1 JS" Juu9 

^jbio} 4 j *£ u £- J^j ^uLoJuo oboj)l (Jjb (3^° U->bi (jjJlj ^LLuajJl DuLa (jJaj (jl LJ (j^o-oJl (juO 3 JI 4juuou\JuJ 1 ^LojJl (juo 4j ^b j) tou\x 
(juO 4-y£>l> 6^0-aJJ job jLX ^loLjj (3l (3 (juuo lS^O^J 4jCjjjJl DuXj ^uX^LuujuoJI ^loLj-JI (3 (3^°^^ luijb CJuu> (^o!^/-o (^bj-^S^(3 jLojco 
4_olJ3cJLuol ^OJ lSJJI (Revit) CUAjjJI (jijjjbJj ^ouuJl (J ^J3cl^uoJl ^LobjJl (3 L3jbL>j!lj f (JbuoJJ oboj)! (jjb JSbiJ DjijuoJl SjLo-xJl £Lojj 
obojtl jjb J^cJl jl CJuO 60-lSS j^S 1 ^JioJuo (Ju-o Loilj laiii jfllbo j JSbio JjJ>uO ^juuuJ jbuj)l jjb 4uu9 (juujl Jj^J jbuo buXj^Cluo j 
4-9^J 4;bx L-9 j-SoJ1 ^OuO (juuoJl (juO j *£ u £> (3l jx SjliLlb jullllb buo-9 jJ bjl (3l J^Xb Jj_>uO ^LoljJl (j^° £\$X (3 (jl)^ (3 (j^ 0 J-& |0u>uJl (3 

JuUUuo jxj 6(j^ob42jk)l (juo bbjLC-j 41fiJ^3j 4j>JLb)j 4jc_9juOj 4uo-Pt>3 D^bolj 4 jLo j 4uOuA3CLucuoJl 5^LoJlj jbiUjj)! |Owuoj!l (juo 4-^2jbjL> 
^LoljJl j Lol 4 4-JbolS"L^LuUa.> I 4 ) (footing) SJxli (^OuuJ (JUbbJ^yolX L^il jlx- 5JxbL)l jlx. l jj-sCo |<OuJl (3 JX-ljjLll .laJa3cuO (3 JbuoJl 
. ^LobjJl jlk>l (3 (Jooo ( 3 l Juoj>o j! J^jJa>j JuuLcLuouo (jx- 5jbx 5Jxbi)li -AxljjLll .Jaia3cuo j jlSjjj)! JJuo ( 3 j->j)l 

Lo-o jjljJl (jiaj 1 jx oJui-b Juu9 (juuoJl (3 4xJJ3cuoJl oLy2-y23cl)l (jo (cleshes) oUbjbtlll jglb) 4jl | 0 uuJl (3 (^yxLajJl 5JbLoJl (j-o^ij 
jl uAuuflJuJl 4-l>)uO Jjb> (jLoJl j oLybjboJl obijSl ^oJo LuJUJl j ^Jl 4Jlx Ljjbouo jJb Lo < y&£ jx 6jib*3Jlj L-QuJ&u)! (juo JJlib 

.OuX>j (j} 4uoj>j)lj (j^tyaJl L-^-yaJ 1 -b>jJa> (ju Lo ojb>luAl)l guobjbl j^Laj JbuoJl JuUuo (Jxj ^L&uAjo 

6 UJLj Loj Juuaidl 4 JI>juoj 1joJl>3 6 ojj ( 3 l j (juuoJl j^cx (^j) (shop Drawings) 4jJubbb olklabcuo Juox fj-> J 4 -uJ 1 (juo 4 i! LoS" 
5 Jlo j!} juoj)l jjJo-uO j!j Juuyalxl)! jl^ib j! (jLiijJl (jSLol O jbu>b 5JX j-tbLo J3-b CJJJ 3 4j^Co jl 4uOuuou*ai j Lou^uuo ^yolsJl (jlS" 1 j} 4-yaL> 
. ollala->uoJJ ^j-ybjJl ^JXj ^L^jjll 4-pcuoj OJl^Coo CoS4-ouuuu> f-lla>l j ^jijJl (j^° l-Cu>jj l_ 9 jb>Jl (j-o jOL^Jl Jiaxj Lo 5 Jl>1j 4jLu9J 

4jlSJ 4^jllajj)! (jj^luo Oubbj O-QjjJb jlSjij)! Jajjj buo-ij-9 jlSjjj)! (Jx ^ouuo-yal)! (3 -oajuo (J-^ (j^oiaub b-o-9 bij)j 

(3 bcjljj ISjJLo jjuol |OuuJl ^uU^LO (jl (J} jtSJl ^LO jj (Jx 5jjL>JuO 4ubbioj)l OluOuUOuvLil) 1 L-uulxl (jlj jjLyaJl (juO 1 JuO £(^£ub jb ^OuoJJ (jLuOJJu^uoJl 

. ^OuUO-yal)! (3 4uOu\^tuLujuoJl ^LoljJl (juO iJLC>3 J^J! Ju\j 4j5tuoljJ ^Jbu)! (juO |OuUO-yal)l |0uU-9 (^uoJJu^Jl 3 LL 2 JJI 

; 4uuuoj i)3J^> f-biUjlj (Js^-uo (Juuo 4->Juoi J>juO |oJ^ 1 ^-ybji iJbJl OljlabJlj 


LuCujJI S)jl 

j_>T (J} (3^Tb JS" L-Jj-uJuo J} (jybjj)! ^LLaJl l_jj-Ouoj JxljjJlj jX>Jl L-Jj-uJuo j-o loJo (Levels) (Ju-oJl L-Ouobuo JoJl>3 - 1 
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MFiFt iF 

V 11.11» " 



0& Fourth F 


Q5 Four 
v¥l 


05 Fourlh F 


■ ourlh F 


a 04 Third F 
V 1023 m " 



OlSaa ndF 

V 7.0gm 


03 Secand F g\ 




A QIGrou nd 1 
v 01 m 


I DUlJI £\ 

fl.Dflm W 


OIGmund I 
O.OOm 


/I ODFaniri alian 
® ‘1.50 m " 


OOFoundalion 


ndalion g\ 
-1.50 m ® 


^CJJjuAlJl) 


. L-uJ-u) UoJ I 4u/0u«<juij (^>U/oJl ^ (__Jj-uuLO 

DJioXj)! Jabbc-o jj JlL fJJjj jlSjJjjlb CUAJjJl Udj - 2 
LXj-ubo JjJj^tlJb C-JjjjJ! jlS^Jjjll Jjj>^-oJ! Jxl^jjJlj 

. .Uia-pcjoJl C-uuUJj JxljjjJl 

JxljiS J 4^j>J (j-O 4ujbuOj)l (^>-uoJ! j^\jS ^/-0O> L-QJjJO - 3 

. |0>-ajJl (^J^-ujjJ L^J-O-ujJ^ j*£uS JST jbob SjLoXl^ 
JoUpcjO (jjj LfJJj^ Jxljjjjl L_JDJLoX^II Cjbij ^-OJJ - 4 
SjJa->- (j jS"j LoS^ 4iuli^ c^qj jJI (Jl ojljC-job UoJ (5^)1 jISJj^^I 
JS 3 Sjia->- (J L^qjjjCj bo-9 (jJI Sjlox^II ^IjLq-o jbL>!^ 2 

L-9jjcoJI Jj-ojJI J-LlLo (^jUal) UuOO 4x^j l»- uuO> 4jl^0 (j Jj-oX 
JuJl>jj | 0 -Pt>J!j (j-yjjljj_oJI (jUjjJ jtSJl iaia-pc-oj CUaj>jJI (Jlx 
JxljjjJJ jX>cJl L_JJ-uJ-O j -0 CjbijJJ (J^Ijb^jkJl 4 -ojU (J LXJ-ujJloJI 

. l5v^j^)I l_j^uJ-oJJ 

jxl^aJI ^oj |oi) (grids) Sjlox^II 4Sbbo j-o ^l^bjll juo - 5 

L-Jj-ujbo i^-b-jtjoJI (Jx 5jjj>j-oJ! SJloX^II l 3^ bjjjj-*j (bi (j-Jl 

. Jx IjjjJ I 

(jO JqjuuO Li^bo-I (J^-uib-u) J-C-ljjjJl 4Sb-u) L_9jbj>j)j - 6 

^jjluuoJl (j-uufiJ ^Js C-uuajJ I^jI C-u-> J-C-ljjjJl (JlQ-u)I (j-0 OuJ-u)boJl 

Cjbij £uoo> (Jl JxljjjJl CjISLolu) jo ^Lajjjl! (jjj-9 ^jji (<b^ 
j\Sb 4-baloJl SJ-oXjll Cjbij IJx JxljjjJb 4-baloJl SJ-oXjll 
LjjluuoJl (juijj (jj^J J-C-ljjjJl £^-0O> bAj Jxl^9 4 SL 0 -U) 

CjbSj ^ju lij-uuuo cJbjJl (Jlx 4SjjcoJI 4juybjj)! iojj^jll (Ouoj - 7 
b-b-bc-o (jjj b^Sbl SJl>Ij1o (^b LoS" L^v^jjl! l_Jj-uJlo (J Sj-oXjll 

.jlSjijjll 

b^b! (^ SJ-oXjll |Ou*jj Jjjll (jjliaJJ SJ-oXjll iaiabt-o JjC-ud - 8 
(Ji lS^J^ t>° ^ 3 -^bo ^^^3 SJ-oxjll l_jUj (J JbJI jJb LoS^ 

•J/j)l 

OfT lIj-u) L-fijj-uJl (O-uJJ Jjjll (jjliJl 4-ojj>j)l |OUOJ -9 

4 J JSj (ribbed slab) l-^jj jj*^ jl (solid slab) 4io-ya-o 4iajb 

. ^ouojl (^ 4lijjjia 

(j^o Jjj)! (jjliaJl ^-uU |Ouu9 (3D) jS-u) Jx (Ju<-J! jbb} - 10 


Modify 
Select » Properties 



q] Cut - e ? 0 - 
^ (£1 Join » jgj£ 
Clipboard Geometry 




] 51 h»> 


!□ ^ Lr'feJ uy , 

r S$OlM« x 

Modify 


T m ruj 



View Measure Create 


3D View 


- 

3D View: (3D) 

Lj 8| EditType 

Graphics 


* /> 

View Scale 

[Tmoo 

| 

ScaleValue 1: 

iioo 


Detail Level 

Medium 


Parts Visibility 

Show Original 


Visibility/Graphics... 

Edit... 


Graphic Display Opt., 

Edit... 


Discipline 

Structural 


Show Hidden Lines 

By Discipline 


Default Analysis Dis.. 

. None 


Sun Path 

□ 


Extents 



Crop View 

E 


Crop Region Visible 

□ 


Annotation Crop 

□ 


Far Clip Active 

□ 


Far Clip Offset 

i 304.8000 m 


Section Box 

□ 


Camera 


a 

Rendering Settings 

Ed'it... i 

I I 

Locked Orientation 
Perspective 

Eye Elevation 

"32.0063 m 


Target Elevation 

" 8.8150 m 


Camera Position 

Adjusting 


Identity Data 


a 

ViewTemplate 

<None> 

l.j 

View Name 

{30} 


Dependency 

jlndependent 

1.i v 


Project Browser - j>»in fcjpU 



1:100 H @<k Qc 'Cq rn -V? 1 e G§ A& <S> he < 


1 


1.0. Views(all) 

B Structural Plans 
OOFoundation 

|.OIGround 1 

| 02First F 

| 03 SecandF 

04Third F 
05 Fourth F 
I—06 FiFth F 
— 07 Roof 
08 Up Roof 
Level 1 - Analytical 
Level 2 - Analytical 

| !.Site 

(±) Floor Plans 
(S Ceiling Plans 
^ 3DViews 

Analytical Model 
(3D) 

□ Elevations (Building Elevation) 

].East 

|.North 

South 

I.West 

!f Legends 

II Schedules/Quantities 
H5| Sheets (all) 

]-£Q Families 
g Annotation Symbols 
|£j Boundary Conditions 
H CableTrays 
(E Ceilings 
(J) Conduits 
ffi ' Cutl!ii)fp<rfi6lr’ 

1T1 Curtain Svstems 


Clickto select, TAB for alternates, CTRL adds, SHIFT unselects. 


*? 0 SF--0 
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.(JuuoJl (J Sjj^uoJl (j^ljU! ^Jlxj Ojljiij UiiL jj ioj^-lj SJloxI 

((juuD jl*J^)l (J^Cu) 

.^oJjLuJl JJX- (juJLo Jjj>jjJI jISjjj^I JoJa-PtLO (3ji (jybjj)! ^jlkJl 3 (oJ^kuJl fx-oj -11 
.4jLtAjj>- (j^o ^Lojjo 3 ^° 3 ^ 1 j^-& j 3 ^Ij k)I jJjo ^oJ^LJI jl^^) “12 

. jOu-o-^cJ I 3 1 j^o jJb LS' (ju-oJ ^ (i j 0 ^~ K ^' -13 

^wj^ll ^jjJl j-souJl ^oo>c_ 2 >cJl (Jjoo 0 L 0 SJI (JjlJo> 3 Ljl^laj bljJl Si-LoX-^ll JjJ- 5 »o ^oJoj ^LuOj j*£u£- JSJ (juuoJl CjLoS' l_jL<jl>- - 14 
LiiLobllj jx>ljijJlj iojj>^J j SiXox^J oLoS' (JjO> (j-o-^ixo (jLtol j*£u£- (JSJ ^ju^oJJ 3^0 oLoS' JjO>- 3^- (J-^ 2 j>cj lJJL-9 Lj^j 

.|oJ^L«Jlj 


s 

tructural Foundation Schedule 

Type 

Count 

Volume 

Cosi( $) 

Acutal cost ($) 

OOFoundation 

CF 430 x 190 x50 cm 

2 

8.17 nf 

120.00 

980.40 

CF 500 x 230 x50 cm 

2 

11.50 nf 

120.00 

1380.00 

F 250 x 220 x45 cm 

10 

24.75 m 3 

120.00 

2970.00 

F 300 x 240 x50 cm 

5 

18.00 m 3 

120.00 

2160.00 

F 320 x 280 x60 cm 

4 

21.50 m 3 

120.00 

2580.48 

F 340 x 320 x65 cm 

2 

13.60 m 3 

120.00 

1632.00 

S 15cm 

24 

35.59 m 3 

22.00 

782.90 

OOFoundation: 49 

133.11 m 3 


12485.78 


.(j^oJI 3 ioLo!Jl ^>L*J1 (jja ^joJ (sections) -15 



8014 



V x 

\ ^ 

'4 

1 


\ 

i, - L ; .TA 

\ 

i 

t 

- 


T8 

^@200 


r 


0.50 m 


1 


.4Jjj> (jjjJJIj 4J3-L Jj-ptxHj 4 Jjj>Jj (ju-oJJ j-sljJ^ ^ISLcjJ OoJjjjJ^ 3 L jj^jlS ~16 

NavisworksJI £u»L>j Lj^ 

(j^LJl ^coljjJ 3! 002^3 jjo (Ju-oJl jJb-*2J |oJo (^vuojJl JjJo>cJl jja 4JuoljLo (JuusJJ f-LJl JjjjjlaJ SISLcjOJ 4jOoj 4jjJo> JuootJj -17 

.Lojl lot -Jjjj (j^tsLII 3 4JjLj cJbjJI 3 J^bo6 (Li jJ cLotj j^LISLo jLcuoljjj L&j Navisworks -Jjjj 
jj>T 3^ bxljijJlj 4juybj^)l SJloJI jjo LJj 4JLuouL) Solxlj JjJj^tlll 12 Xj>j -Jjjj (juuSLJl 3 ^^-uJlo JS" 3 LsJl JjJj>o |oJo -18 

• 3 ^°^^ 3 3 j 

4jJLoX (jCLSjflJ 4 jc>LoI (JjuXj> ^j£ o-Lo 4juuoj)i ijLflJl OolSj 4 Jo>jjO JS* o-LJ 4O0jJl &/L 2 JI «4jlXpcJ ^oJb - 19 



-LLi - 21 
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uJgill ajjLUI 

P 4 ±JI JLxa 

BIM WORLD 2017 


6 (_£jLl*ui (jjj,^x> i(jiaiL jAa.j]! juc> : jjau]! ^Jl jLau]| jai jj£jj B IM3Qin3tion Uajjs 

jai «SJjsJIj 4jjj]|j j^jauJ! » 4_ijJaJI 4uujAj^J! ^9 ^JJjuo^Lqj ^^)j!jaJ!^ «INAU» ^^j]jAx]| L>jL>-v"\lj AjjLoxaI! 4aujAi^J] ^jJa j\l A^Jt jJI j>i 

2 _jjLuLq SjUV MS BIM » l_djjlJ ^jjj^V! aa*JL ^joj i~ n\ Jvry-Sur-Seine ^ SNCF TNC PRG ^ UlLa. • j!>j! ^juaLa. 

. CESI AjujAI^J! 4_J^ «4_la3j]I 4_2>.Luu]!j £.Lj]! 

(j<oi>«'-iVj MSMPC BIM l_djAjj UlLa. ^ 3^9 tc**nL^ V (JjjjjL s^Li*J] 4jjLij]l JuujjAa]! jm (_ 0 Lula]! (jjjAi^uJ! i(jiiLj^. c al'v 

. jj3jl^ 4 x-jx ^a l_jjLj]L BIM ^jjjujm]! jjjlo lxL> jLj CESI 4_ia3j]! 4_a.Aaii]! 

C-LjIIj 4jAjA^]| tiliaJ! ^jjjaui jjAai» L_ 1 jAj ^ LlLi. (Jaixj tlNSA CVL (j* i4jC.Laaa]| jlaLauJ! 5 j!a! ^ (jjjAl^aa :^jA]jj! (jj Sjoia. 

.l_jL^j]I cjIasaj SjIaL juaLa. J£cj (jLlLo]! ^jjjLa]! 4 u]jjjujm ^Jjjj l~ ^SNCF Trensilien Ca*j jAj 4 «(jjjuiaaJ! 

j^jm «^.Lj]! ^jjLolo Sj!a! » 4_ja1a^ (_Ja*j L]La. .4 jjLa*uJ! 4uujAj^J] (jLu! CjjLuj JuujAai (jm HMONP JuujAj^ui :Nzeu SionQ 

. Jfij! lJiLjuj ijc. 

.DEFI BIM INNOVATION 2017 ^JjLoui j-Q BIM ^jjjoui Sja JjV j jLujjuj cjLaaaaaau]! laxj-oj cjLLj]! aa*il<i jjjs 

: LjujJJj !<ja. 3 (_jl! ^jjJjuuJ! ~J^ggJ> Ljj3 c^JjLoui]! fiAA juaJaJj] 


. SLoual! jLuua 


.JujjJaaJ! (_3jia]! jJjiaJ _ 


. jjjau]!j 4ALooa]| £3 ~ 
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Ah^ j& U£ 4 _ixujjj jlUa ^Trimble Oonnect AJUS! aU 4 ^ijLtil! lixJJaj 4 KU ^u^sr Jl IJa iuiaji j tjJJ a*_j IIas 

.^jjjuuJ! IjA jua Iajjuuq l^ic-UmaJ Lla 3 jill BIM 4 _j 3 UjI 

.^jjJI (JjUlJI 4_Jjlij CiU^jjSIj S 34 ^VI cijja. (j-o igjjjjuJI jjjaj jill 4 j-g5j1I 4jWMI 4_mll liiia. BIM 4jalij| Jl UJll gjajlLjj 
4 _jJj jui ^C-UaJl (JjixSI 4uualo j>U. (ja 1 i^.Cj .^jjjuuJI ^9 Cj3jSI (jjaAj 6 jxj jc« (JajlSLj 4jjjIxjSI U-aiuJl 6lA (Jja. (J-ojlS! LJ ^uluj 
jJLc-lj cjJLjAsu p.J)^Aj IiS ^uujj Laa tSkype 4_jjjj ciUUia.1 cixJajj! . La. j?i*i 4 _*_jL 1 qj ^L^uJl ^jjjij c4_Jc- (_ 3 j\*"SIj (jjjAll (Jac. 

• L^p.1 (JUj-G (JvUal^ (JaAjuJI 


iJjjLuuJS L_JjllauJ! jjjiaS! 4_ujJ)j ULjS jj 9 .Tzen 5 jjCaaJl jjjiaS! ^jjjuui jui ja. jj jJalS 4 JLjLuuJ! juj (JjV! <jaJl j^aJjuaai ^ai 
(JJLl juj (JaslSI IJ& Lljj liS .4_jjCaaJ! (jSaLlJl jjiUsti! ^LSaC-V jC-jl 4jJajui £.Uil ^jx>*v ^^9 4jllajuJ! 4_uj|jj ^Jjujjj LUajl jfJj 

4_LqI£J! 4ii HuJI CjJLiuuJI ^gJc- L_9j*jiS 4_ilAuJI CjJ)LjSLj 4jjlil! SjuJI J ^aJ t4i]al<JS (_£jjlaaJl JalaauJI (JvLa j>j V 5 I 4^jLJI juCajil (Jjlai 

•bU' (/ 


J 4j jU-jaj9VI d U» -,\V 1 ^yt JjJjlII ^yt 4^]J-g ( UijJj. 4]^aL*j A& ]aj a 1 y*.t 1 i. , -1 . (Jj\-v"\\ \b& ^yt 

ja\ (JvLsUjujI 4SluiuJl jlU V cAiaj j9 >a jUa .4iUlUl j^JaJ V CSliA jjuiixJ! (_0jCaaJl ^tJjuil! 4 4_iAilj 4ilj£il ^! SluJ 

.(jjjuJl j^i (jC- iJUaftil j& IjjjuiAi jIj! lui ji£l (jiSj .Sijajui JJC- CjLajjiSl CjjLuui 6L_J3tuua 


SjjjaJ! 4 jj^J| 5-ljj (j-a 1 jj^Lj JaJJ juuaiU ^jjjuuJ! Lj^S iii c4i]alJl Tzen ^v *> "s J ^jjjuui 1 ^Lx>j jill 4u-aj&ll Llo l£|)ij 

I LoA jjJjujJJj jjjjaui (Jja, Ucjjjuui ^jxn.o*i Ljji 4 jjjLujL/I ILa ^Ac. .4ija jxj 4iialxilS 

^JJjuuJl ^jjjj J£c .VWj ^UUJJJJ ^jLul (Jja (J-qjlS! 

jjjuJ! jjj £uj JajSl 

4_juuaJ CjLaia iLajj ^jCaj jjjuiai (Jal j>j 4ijj£jj (_0jJaaJI ^jjuilSI 4 _S£jA Sllc-1 j* I^Cj c4jlliaui CllcAjaA Uajjal 4 dSi jjiaiSj 
jxi 4_SaJjuiJJ Scl_C-\ ^]jJSl ^i (_£ill jCjS ^jLuJ ^Kjgll (_£jjCaaJI jjUaSI jjsti c . J! eS^a.VI JJ^jjJ . jjjuJI jjj aLai 4jJbuiaj 
Jc. ULoC- 4 jidSl Sjlil A-iaJ^j t^jjjulftSI liA 4-SajuiljJ lAliSjj jjjjui jlSl Cjliidl! 4 ja&V IfJjijj 4(_£jCaaJl JaLuillS ^^uCajVl jjUaS! (J>Ll 
4 CjLiCajvU 4 jjSj1ui CjLaJUuj jjLuuiSl J CjliLLH j 4 4_jjl_ij ub^ 4_Sajuj|j3 4 CjjUuiSj CjLajcSI ^j^jj sLlUS 4 jLHuJ! CjliicS! (Juuaa 

. jlaajl jjUuJI L_jjaiSj 4 jiuiiaijuuJI 4_iajjl Cjliidl! Ijlail CjUiV 


jjjla jc. lAj jCj CjLaLuuL! 6lA JaJJjJ cTzen5 CjUaaua (Jjla ^Ac. ^Jii jjll 4uaLUl CjLaLuuJl UjHl 4 jjjuiS! j^Aj Jajll SiLtluV 
jLuuJ 4-iu.ilSU .4jt_jjuJj 4_ijflSl CjUjjjSIj 4L_i3t_ll j ^LajjjuaVI (jlaUa £ui (jjajUl li^A UjJjJaJ iJC-l jjS! CjLaLuJ! £ui CjUjjilj SLuuJl jj uia. 

(JjjUS! ^uCaj 4 jjx> Nudge. Nudge (J>Li jui ^cA cj>V1 jjoijSl ^Ac. «jLijc.Vl (J>U. j-o AJSUuJl £>Aa 4_aALtui UjHl 4 sLuuU! 

jjSl 4iLuuUI 4ij3t_U CjLqvLc- s-Luil C 4 jjjlaSl (JjSa jualluuiVl 4aajjS . L_JjLSaui jjjtua iS jSjuj ^Aji ^Ac. ~ J * j Cij jUHVl jUjuj 
C jjuiJ 4ajjCa Jajjjui £ua SLu uUl JJ*ui (_)Uu> ^ j£lbc 4jCajl 4_aJLtui3 4ii>L!l fijlA C_Aui£jju 1 liS .4 c*Uj! L_LaJ jSU! aUiVj^ L^jII jiuJI ljjj 
jj£ 1 4_La^)Sl (Jst_aJj .CjUaauiiS fiUijVl C_liiS trOmpe I>Oe i I 1 jUsTnJ .JxjjuJ ^aiijj ^juaJI jU ^USajVl ^UaC-V SLuuJl ^aiij £A Jj£li JJ^I 
.CjLaLaia.Vl L_jjaij ^LojjVU j jxja ^LSaC-3V 4iJaj>Jl jua jjjUiSl L^Jtiuua c^jLuJl ji ja 4_jlca CjLajS ilic-l Lj^S c4jtiui 

jjjsti ^aij 44_Lo3t_3 Ajxul! 4jA*ij ^jx> (J^ ^ali iij 44jjjLtiSl 4uualxJl ^Ac. AstJ jc- ^i ii (_£)jCaaJl AjxuS! (_^Jjuui ^Ac. (JuutS! jli j&ftW 

jjaillj 4 jUxualS ^ij^ ^Uj 4ijLuuJI jxi ^^iUSl j^Jl juuiai .^*ijAjS! CJvUistiS! <■ iJia. ^ jjjuii jc* Vj^juuj j3^ (jJ^)iSl jui jCaC- 

4(_£)jCaaJl LugO ^jjjuui ^^i 4_a]jil juiCai 4_aJLtui jxi SililuiV 1 ^ijuJl ^Ac jjstijjua .4-SaauJl Cjlistuj CjU^juJ! 4iUuaj jjai jxuCaJ 

. CjL^_aljSlj ^JauiVl 4_aJLtui3 jSjtij Uj 3 4uualaj 


4_ijflSl ijjiSl Jz* 4jj \a jja.Vl jl c & 3j*v 4 ^jjjuuJ 1 c_ia.Ua (_jj3 jxi 4uiiiuJl ^ijuJl liSrsxi ^a]jia.l ^Ac 4j*nx> C_iU UiljUia.! ^jajv 
AiijAaJ jjaui^ (Juistijujj jiSl ^ j)x>\S 4jjUtuJl SijaJl Jc* (_Aa*J 1 UUl C_iU 4 jjujUV 1 Uj^S j£S 4(JjliixJl jjjauJS jJjiiSU ^ilstiuJ! 
.^jjjuuJS UicUua SilcA JLU jui ^L^ll ^-A JuiLtiSI j>i LjJjSjujVI IU jjii j! 4 jIaJI aLo U_jl Uj^S .4jcUua 4ijU 6)UjcU AUliSi 

^jqqa LiUi jjU cSjlU ^juli JaUlujl Ui^j jUuJI IU J Uco L^ilUU jJI ^jjjUJI jj^alic. jc UaUU ^aJI aLo 1 jUcc^gJUSUj 

. ^JJjuuJS ^jujUj! 


L^jjiaU J! Aj.wiSUj cChoisy-le-Roi 4 jj,^ ^c_jU ^l Uliijl cUSi (JuistSj 4 4x>jccc UIaj ^^^jujUVI Uj^U (_UiU jl i^auij 

. UcjjjuuJ JUSI jijUI J 4 uiJia ^UjlS ^iUaAJ L^ja Aai jjl^ 4 ijAxJI J 4 ujJiill 4 jcUuaSI j^IjaSI 4 -SaJja. USi J U _3 4 ^uJI ^C-U-aSl 


USjuajl (jiSl 4 ^jjjuuJ 1 «^Juuuai» 4 -bojui j! jUjJ U (JUi jJl CjU jSjtuJl (jo 4 cjx>*sx> jljU ^! ^jjjuuJS ^ * 33 t x> jc CiaUl 1 U jil 
^iUJI SaxJ 4 _iiuaC 4U1C (jo jjUo ^UaC 4 _JUmj£Sl CjjU£iV! (J-Uui JJC « 4 ^)aJI» j k Uj ^3 C_iU .^jjjuuJI ^Jj I ^jS 

^jjjuuJS jSaj 4 _iaji Jl (_]ui 3 tijuuJ! ^iiJ c** 3 j^vj 4 jCjS ^jU ^U *3 jia. iiuuj ^^^jUJ! 6 i^S 4 _UU 4 _SaUl jxuCaJ Uj CjL^_aljSl Jc* jjAij 
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U.Wid 4 Uc jjjuLo (JjjfiuiA dSi 4 jj\Mj 4 £jjjuLaS! L_La.Uua CjLj] jl j_o ^ ndl >iLSaS! d-jVU ^aLCAV! jt£ . C_lS jSI (JjoAJ AljUiaj 

AjdjSI CjLoj]jJ 4«STD» 4jfLuiLjj.il! AjjljaJI Sl£ba>dl ^Ss-luCaV! CjLj]jJ :4-ft)ja .a Sl^Laui CjULoC- j)ji jjc AjIc- UjjaJj ^^^aSjSI ^uuaa_d! 

.^jjjII jjjUSI CjLuj]>j Ajj]jaJI 

CjU1a*JI dja.V ARCHIWIZARD ^aj tS^-LcaVI L_iLuia_S DIALUX :JI IFO l)I CjUU jlc^al ^j 4^,ijAi)!) j.'u.odl jjAj j-o 

.^jjjII jjjUII CjLuj]jjJ COCON BIM iAjxulalJI Ajj]jaJI AjjLoiaJI 


Jl jjL/I c . clUS i^^jjJI L_jjLaJl (juaLk ^LcaI $VUI ^j 
l_jjI^<JI j]jCa. jjS jUlkl LjcLd Cj]jC jxJI ]jjujI jUjc-VI (jj*j UkVI • 
AjLujjjUlj ^LcrVl L_9ju-a : AjjjJ 4jjJL_^a jljj ^CajjuJ * 
S;]jaJI (JjaaSI (_L^.]jj L_9>Lla.l Slc.]jj £-a L_ufl]| • 
^ajAJ 6jj A j (_^JS]j ijdaSI ju LujLojI ^ju sia tAjjjjaJI Cjl^-djl) ^jjLg jl-la. (JUutJjujl (j-j>U jc. dlJj i4_Jjaj A_x-aLa. CjIJ j]jj ^cuC • 

. AiUa^ ^jjxJI (_)a.L ^J! Ujj*Jj A_Lol^ Sjja^ AiUaSI (jjjauj 

Ja.t (> jISjjVI) IFORE ^jjCuJ j£jjJ I lLJI >j parieto dynamic ^Ljll u ^~d J%l j* jLpJI iajj ^liijl 3 K> u Ja. • 

.( jj,W"JI 

AjjjJI Sjja_S! CjUUaJu ^JjLa.! l£)]jJU ^aJ ji JjjUjlxJI Auuj-H^S! (JLad (^lc (^-Ajuj)! £jUaS! s-liCa! jl (^lc A-UjxJI ftU ^3 jj5Ylll L_Jau 
^-Jj^j (JjLoug (_ 5 -U 4uj>U! LjjUjaCll £.]ja.U Cla-jjuj >JI AjJjajJI SULa-UI ^jUlj ^uUUuajS! jjj jCLujUI (JjUJI (JvLa. j-o Ua 4^jjjuLa1S 

.Aj jllaxJI s-UV! L_slj^l jjAajJ ^a3jS! 


Aj-lijj >_Lq lU ^jU Cjj^. 4 AjjjLdl Au^ajuJI jau jc. l£)Lax-<JI ^OjaISI (JajUI ^aJ jflS 4 (_£>aaJ! lajJaajJI ^OjaIS AjjolJU LJ 
.-la.]j ^-JjAj ^lc AjJ!LL_xJ! Cj>U jjtjl! jjjudjj j L-JJ^jj j)C- ( Jjj juja (jjcj 4 4-Uc. ^lc (_^jLa_J jxul! jj (JjU V 5 ! c" ihxi j!.L_^aL 4u_*ald! 
JJLti Ajjjjla gjjCbU! ^jxuVn Ujj Aj 4** \-\Ak>.\ >U]j 4 ^jjjuLU! jjLa-xi t flLi'sd 4-UUjxi Auuj]jjj 4 ^jjjuLU! IjA (j£j Ljouo ^lc. , ^aJjS! U3 ^-xuuj jU 


. A_iSjajuo jjd 6j^aJJ j 

l$LS! ^ \\aW ^^^aSjS! ^aljjS! (J>La. (> ^UjS! (Jjs ^UjS! S^a 4 , janSI A-L^j-o V 3 ! 4 ^jjjuLl 1 S (_£>.V! (jdj-U! (^lc. CjLujI^su! I 4 J jl^ (jlS! 
Ll£aJ 4 JUUI (JjJjuj Jc. .■AjjJjuJI ^glc. UjUIj CjUU-all 4 flh-sx> jjj CjUvUlSI 4 CSjjjuoJaujlS! ^JajSaajjS! \A sY\\aW CjLuJjjlS 4-d^Vuul ^aJJjuo 
(Jj5 j 5jdl A_Sajujj]j (JjlCjll CjLIac- £Ja-\ jjjudjjj (Xi jaS! ^gic A-lCLa.dl lS^LIUI jJjVj (Jd (> ^L^aSI (JjlaCl 4D Sl£Udl CjIjUc ^alcajjjuol 

.l^-^lSI (jiCjS! jj laj sL£U_d 5D (JjUCj ^LaS! l_USI£j c & n*v j-o CjLoj1*_aS! LLaj! 1 vKxn 4^5 jaS! ^J! <Jjj-ajS! 

(Jjlflj j^x>dl jui (J*au ILAj 4JLuV! >jvU jOjaISI ^3 S-jjajd! A_ijjaS! CjUjkJU A-Sajj^ SajJaVjSI CjIj j j! BIM lAjijJ >jS! SjjuiS! 
lJvLL. (> BIM ^UjSI ^aJJUuaJ 4_Ujxi > jLqJJjujVI ^aJJftJ ^aJJjuo . SCiIaII JLaC-vU SljaJl S^ Ujj 4ja.UjVI SJlUjj 4L-US1 £jS]j AjjLg-lSI Cc]jaSI 
(jijjj ^.ajujj (jcl! ^jjjulUU aaSjLLaS! CjU>jSjuU! ^lc. (jjiv >lS! AjaSjS! A^UaS! Sj]jj £-<* (Jj»_uiaSI 4 _Uja > a^qIcLjjujI > j]>LujV! 

.L^JjCajjj AjjaSI CjUUJI (_)jj_ua jj jj3jj lD 1_L. j-o . CjIjjlaSI JJCaaj AjUuual! CjLAaC 5jIc]j 


^iS ^-ljujj 04 jS! ILa jV 4 L^jjlc\ j! ^jjLiuJ! ViS AjjaijSU c-Ijjuj 4^jjjulU! (_la.!j BIM ^ 4 ! a_xu 3 (^lc. AoaU S^Saj AjuaaUAS! j^jj 

.(^jUjS! ^^LaSI (JjCaflj A_ia.UjV! SjUj ^lc. jcLujjj 4(JjCaSl lS^ ^jjjuLaS! 


skulgjJI 


http://www.datbim.com/views/files/upload/Actus/DEFIBIM/DEF_BIM_Poster_KHENNICHE.pdf 

https://www.youtube.com/watch?time_continue=l&v=gAIIT8R2hXA 

/https://www. eicesi.fr/defi-bim 


















BIMarabia 

















